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NASA Models 
Simulate Space 
Vehicle Landings 


Lockheed C-140 JetStar 



Israel Aims for Self-Contained Air Industry 



In your case, or in ours 

The new 1508 Visicorder should be your newt oscillograph 


The Model 1508 Honeywell Visicorder has been 
specifically designed to quickly and easily slide 
into your data reduction system. There it will 
serve as a direct information read-out device, re- 
cording DC to 5000 cps on from one to 24 channels; 
or it may serve as a monitor on other components 
in your system; or it may do both jobs, simultan- 
eously if you wish. 

You have no “data reduction system,” as such? 
Then consider the trim, convenient 1508 as a 
bench instrument. Its push-button controls, se- 
lection of 12 chart speeds (metric, if desired), 8" 


paper width, and direct writing speeds exceeding 
50,000 in. sec. will help to make it one of your 
most useful tools. Its rigid, cast base assures con- 
stant alignment of optical components regardless 
of external stress on the instrument. 

In your case . . . the 1508 needs only 7" of 
rack height. In ours ... it arrives ready to go to 
work as a convenient, portable instrument. In any 
case, be sure to seethe new 1508 Visicorder before 
you order your next oscillograph. Write for Cata- 
log HC-1508 to Minneapolis-Honey well, Heiland 
Division, 5200 East Evans, Denver 22, Colorado. 


Honeywell 
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^ Technicians prepare 
prototype pulse rocket 
firingduringoncofcon- 


Firing of integrated de- 
sign, pulse modulated 
control rocket at Vickers 
Research and Develop- 
ment Laboratories. 



Pulse modulated control rocket fired 


Bipropellant, integrated rocket 
design developed by Vickers 
for space vehicle control 

Successful firing of a pulse modulated 
bipropellant control rocket at the Re- 
search and Development Laboratories 
of Vickers Incorporated marks a sig- 
nificant upward step in space vehicle 
control devices. The pulse rocket fea- 
tures a unique integrated design con- 
cept to insure reliability, fast response, 
high efficiency and low power input. 

Higher Reliability with Less Weight— 
The single solenoid design insures per- 
fect synchronization of fuel and 
oxidizer valves. It also accomplishes 
the objectives of reducing weight and 
increasing reliability. Shortened flow 
passages of manifold design for the 
hypergolic bipropellant ( N.,0, and 
N»H.,/UDMH) further reduce overall 
weight and provide added structural 
strength. 

High Response and Efficiency — Elec- 
tric power input and overall system 
response are optimized for best per- 
formance. The unique design approach 
combining system integration and op- 
timization results in response time in 


Ihc order of a few milliseconds, excel- 
lent repeatability of impulse bits, and 
power input requirements of only a 

Logical Extension of Know-how — Vick- 
ers unmatched experience in design 
and development of fluid power con- 
trols, components and systems with a 
particular emphasis on low weight, 
high response and high reliability pro- 


vides a solid base for work in the 
relatively new field of space vehicle 
reaction controls. The intensive de- 
velopment program has evolved a 
basic design principle that can be 
readily applied to provide control 
rocket thrust levels to meet any for- 
seeable requirements. 

Get more details by writing for Bulletin 
A-6005. Vickers Incorporated, Division 
of Sperry Rand Corporation, Detroit 



SILICONE NEWS from Dow Corning 



Beyond all specs . . . 


Here’s Why Silastic Is Used 
In Man’s Probes Into Space! 
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automatic 

checkout 

Maximum-support capability is one 
of the major tactical assets of the 
SERGEANT missile system, which can 
be emplaced and fired in a very short 
period of time by a six-man crew. 
One man with eight weeks’ training 
can give the sergeant a pushbutton 
"Go, No-Go" checkout in the field. 

Backing up the launching site 
operation is the Omts (Organizational 
Maintenance Test Station) which 
isolates and checks out main assem- 
bly missile electronics. Supporting 
OMTS is FMTS (Field Maintenance 
Test Station) which performs a similar 
function on sub-assembly electronics. 

Transportable by land, sea or air, 
the versatile SERGEANT system is now 
in production for the Army at Sperry 
Utah. And when it becomes opera- 
tional, it will take its place beside 

;::rr s i;:r, s qpcppy 

of U.S. Army history. \\\\" 



SPERRY UTAH COMPANY, DIVISION 


SPERRY RAND CORPORA \ 


SALT 



Hermetically sealed 


Low operating load 
Wide ambient 
temperature range 
In a lighter and more 
compact package 

DOWifYr 

ELECTRICS 

LIMITED 


AEROSPACE CALENDAR 

(Continued from page 5) 

Airport Operators Council. International 
Inn,. Tampa. Fla. 

Feb. 6-7— Symposium on Redundancy Tech- 
niques for Computing Systems. Depart- 
ment of the Interior Auditorium, Wash- 
ington. D. C. Sponsor: Information Sys- 
tems Branch. Office of Naval Research. 

Feb. 7-9— Third Winter Convention on 
Military Electronics. IRE. Ambassador 
Hotel, Los Angeles. 

Feb. 14-16— International Solid-State Cir- 
cuits Conference, Institute of Radio En- 
gineers, Sheraton Hotel and University of 
Pennsylvania, Philadelphia, Pa, 

Feb. 19-21-Tracking & Command of Aero- 
space Vehicles, Institute of the Aerospace 
Sciences, San Francisco, Calif. 

Feb. 27-Mat. 1-Third Annual Symposium 
on Nondestructive Testing of Aircraft 
and Missile Components (unclassified), 
Gunter Hotel, San Antonio, Tex. Spon- 
sors: South Texas Section-Society for Non- 
destructive Testing: Southwest Research 
Institute. 

Feb. 27-Mar. 1— Symposium on the Appli- 
cation of Switching Theory in Space 
Technology, Palo Alto, Calif. Sponsors: 
Lockheed Aircraft Corp.; Ait Force Office 
of Scientific Research. 

Mar. 1-3-Eighth Scintillation and Semicon- 
ductor Counter Symposium, IRE, Shore- 
ham Hotel. Washington. D. C. 

Mar. 5-8— Seventh Annual Gas Turbine Con- 
ference and Products Show, American So- 
ciety of Mechanical Engineers, Sham- 
rock Hilton Hotel, Houston, Tex. 

Mar. 8-9— Institute of the Aerospace Sci- 
ences' Propulsion Meeting (classified), 
Cleveland, Ohio. 

Mar. 14-16— Electric Propulsion Conference. 
American Rocket Society, Hotel Clare- 
mont. Berkeley, Calif. 

Mar. 16— Annual Robert II. Goddard Me- 
morial Symposium. "Torques and Atti- 
tude Sensing in Satellites.” American As- 
tronautical Society, Washington. 

Mar. 26-29— International Convention, In- 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria, New York. 

Mar. 28-29-Third Symposium on Engi- 
neering Aspects of Magnctohydrodyn.ini- 
ics, University of Rochester. Rochester, 
N. Y. Sponsors: American Institute of 
Electrical Engineers; Institute of the Aero- 
space Sciences; Institute of Radio Engi- 
neers: University of Rochester. 

Apr. 1-4-Mid-Year Confc 


Operators Council, Shorcham Hotel, 
Washington, D. C. 

Apr. 3-5— Launch Vehicles: Structures and 
Materials Conference, American Rocket 
Societv, Ramada Inn, Phoenix, Aria. 

Apr. 3-6-National Aeronautic Meeting (in- 
cluding production forum). Society' of 
Automotive Engineers. Hotel Commo- 
dore. New York, N. Y, 

Apr. 10-12— Second Svmposium on Tire 
Plasma Shcath-Its Effect Upon Re-entry 
Communication and Detection. New Eng- 
land Mutual Hall. Boston. Sponsor: AF 
Cambridge Research Laboratories. 

Apr. 11-13— Southwestern Conference and 
Electronics Show, Institute of Radio En- 
gineers, Rice Hotel, Houston, Tex. 

(Continued on page 9) 
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# CORPORATION 
1000 WEST 33RD STREET, OGDEN, UTAH 


A SINGLE 


If you have a production problem in aerospace hardware, consult 
The Marquardt Corporation — a single source for methods 
engineering, fabricating, and forming the metals of the space 
age. Marquardt is a completely equipped, recognized subcontractor 
with wide experience in achieving the goals set by research, 
design, and development companies. Spin forging, explosive forming, 
heat treating, metal processing, machine tools, and all supporting 
equipment are available. Where you might have used two, three, 
even four subcontractors on past complex projects, 
Marquardt/Manufacturing can handle the total project — 
with increased efficiency, economy, quality assurance, 
and on-time delivery. For further information concerning 
our manufacturing capability write or call 
H. C. Pettit, Department A, at the address below. 


AEROSPACE CALENDAR 

(Continued from page 7) 

Apr. 11-13— Annual Technical Meeting and 
Equipment Exposition, Institute of En- 
vironmental Sciences. Sheraton Towers 
Hotel, Chicago, III. 

Apr. 14-16— Second Conference on Kinetics, 
Equilibria, and Performance of High 
Temperature Systems, University of Cali- 
fornia, Los Angeles, Calif. Sponsor: West- 
ern States Section /Combustion Institute. 

Apr. 16-18— Second International Flight 
Test Instrumentation Symposium, College 
of Aeronautics, Cranfield. England. 

Apr. 16-18— Aerospace Systems Reliability 
Symposium, Institute of the Aerospace 
Sciences, Salt Lake City. Utah. 

Apr. 24-26— Polytechnic Institute of Brook- 
lyn s Symposium on the Mathematical 
Theory of Automata, United Engineering 
Center, New York. N. Y. 

Apr. 25-29— Western Space Age Industries 
and Engineering Exposition. Cow Palace. 
San Francisco. Calif, 

Apr. 30-May 2— Meeting on Manned Space 
Flight, Institute of the Aerospace Sci- 
ences, Hotel Chase, St. Louis, Mo. 

May 2-4— 18th Annual National Forum. 
American Helicopter Society. Sheraton 
Park Hotel, Washington, D. C. 

May 2-11— International Space Research and 
Technology Exhibition, Olympia, London, 
England. Sponsor: British Interplanetary 

May 3-4— First International Congress on 
Human Factors in Electronics, Institute 
of Radio Engineers, Lafayette Hotel. 
Long Beach, Calif. 

May 7-9— Materials & Processing for Space 
Environments Symposium. Society of 
Aerospace Material and Process Engi- 
neers. Hotel Statler, St. Louis, Mo. 

May 7-11— Annual Conference. Society of 
Photographic Scientists and Engineers, 
Somerset Hotel. Boston. Mass. Cospon- 
sor: Air Force Cambridge Research Lab- 
oratories. 

May 8-10— 12th Annual Electronics Compo- 
nents Conference, Marriott Twin Bridges 
Motor Hotel. Washington, D. C. 

May 14-16— National Aerospace Electronics 
Conference, Institute of Radio Engineers. 
Biltmorc Hotel. Dayton, Ohio. 

May 14-16— Joint Technical Society-Depart- 
ment of Defense Symposium on Ther- 
mionic Power Conversion, Antlers Hotel, 
Colorado Springs, Colo. 

May 14-17— 21st Annual National Confer- 
ence, Society of Aeronautical Weight En- 
gineers, Beniamin Franklin Hotel, Seattle, 
Wash. 

May 22-24— Conference on Self-Organizing 
Systems, Museum of Science and Indus- 
try, Chicago, III. Sponsors: Office of 
Naval Research; Armour Research Foun- 

May 22-24— National Microwave Tlicpry & 
Techniques Symposium, Institute of Ra- 
dio Engineers, Boulder, Colo. 

May 23-25— National Telemetering Confer- 
ence, Sheraton-Park Hotel, Washington, 
D. C. Sponsors: Institute of Radio Engi- 
neers; Institute of the Aerospace Sciences; 
American Rocket Society; American Insti- 
tute of Electrical Engineers; Instrument 
Society of America. 

May 24-26— Seventh Region Conference on 


Space Communications, Institute of Radio 
Engineers, Seattle, Wash. 

June 6-7— Symposium on Standards for Fila- 
ment-Wound Reinforced Plastics, Naval 
Ordnance Laboratory'. Silver Spring, Md. 
Sponsors: U. S. Navy; American Society 
for Testing and Materials. 

June 8-9— 13th National Maintenance and 
Operations Meeting, Reading Aviation 
Service, Inc, Reading, Pa. 

June 13-15— Annual Meeting, Heat Transfer 
and Fluid Mechanics Institute, University 
of Washington, Seattle, Wash. 

June 19-22— Summer Meeting, Institute of 
the Aerospace Sciences, Ambassador Ho- 
tel, Los Angeles. Calif, 

June 25-27— Sixth National Convention on 
Military Electronics. Institute of Radio 
Engineers, Shoreham Hotel, Washington. 


June 25-30— Symposium on Electromagnetic 
Theory & Antennas, Copenhagen, Den- 
mark, Sponsors: Technical University of 
Denmark; International Scientific Radio 
Union. 

June 27-28— Ninth Annual Symposium on 
Computers and Data Processing by the 
University of Denver's Denver Research 
Institute, Elkhorn Lodge, Estes Park, 
Colo. 

June 27-29— Joint Automatic Control Con- 
ference, Institute of Radio Engineers, 
New York University. New York. N. Y. 

July 16-18— Lunar Missions Meeting, Ameri- 
can Rocket Society, Pick Carter and Stat- 
ler Hilton Hotels, Cleveland, Ohio. 

Aug. 21-24— Western Electronics Show and 
Conference, Institute of Radio Engineers, 
Los Angeles, Calif. 


a solicitation of on offer to buy , any ol the securities herein mentioned!. 

The offering is made only by the Prospectus 

December 18, 1961 


60,000 Shares 

MEASUREMENTS SPECTRUM, Inc. 

Common Stock 


Price $ 5.00 Per Share 

(Par Value $5) 


Copies of the offering circular may be obtained from the undersigned 

ADAMS & COMPANY 

5455 Wilshire Boulevard, Los Angeles 36, California 

Other offices: Sherman Oaks, Taft, and Garden Grove 


I - 

SERVICE STEEL WAREHOUSE! 

‘ V'.\«A> A . . . THERE'S ONE NEAR YOU 
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Answer: it is system-designed. 

Like all other Bendix hydraulic 
components, this model P 1 75 
—one of our extensive line of 
variable volume hydraulic 
pumps- is built to meet sys- 
tem requirements surely and 
efficiently. This advantage results 
from Bendix' practical knowledge 
of what it takes to create efficient 
hydraulic systems. Our experience it 
eludes designing advanced hydraulic systems for Products 


WHAT IN 
THE WORLD 
MAKES THIS 
HYDRAULIC 
PUMP 
SO MUCH 
BETTER? 


missile, aircraft, marine, ord- 
nance and industrial use. This 
background, combined with 
precision production skills, is 
the reason Bendix hydraulic 
components provide such ad- 
vantages as: light weight, com- 
pactness, fewer parts, high-tem- 
perature performance, depend- 
ability. For details, write Manager, 
Fluid Power Equipment Sales, Bendix 
Aerospace Division, South Bend, Ind. 




CHARACTERISTIC 


where tube research begins 

GENERAL ELECTRODYNAMICS CORPORATION 


IS MORE THAN ENOUGH! 


GEC 1343 Ruggedized Electrostatic Focus and 
Deflection Vidicon with same electrical char- 
acteristics as the 7522. 

GEC 7697 For industrial c-ameras with low target 
voltage requirements. 

All of these tubes have the same high sensitivity 
and low lag characteristics found in the GEC 7325. 


Actually less than 0.1 foot candle of illumination on 
the faceplate is all that’s required for excellent tele- 
vision pickup with a GEC 7325 Vidicon. 

The new GEC 7325 is the world’s most sensitive Vidi- 
con with superior low lag characteristics. It repre- 
sents the latest advance in Vidicon Camera Tubes, 
and incorporates major improvements resulting in 
performance which surpasses all similar type tubes. 
The high sensitivity improvements have been incor- 
porated in several other GEC Vidicons to satisfy 
a wide range of applications: 

GEC 7226 Short length with low power heater. 
GEC 7226 A Ruggedized version of the 7226. 

GEC 7336 Broadcast quality live pick-up with 
provision for dynamic focus. 

GEC 7522 Electrostatic Focus and Deflection re- 
quiring no external deflection and focus 
components. 


For complete information on these high sensitivity tubes contact GEC by writing to: 





the most daring document in 
the history of aircraft 
offers the 

Jet COMMANDER FOR SALE NOW! 

THE NEW JET COMMANDER, a six-to-eight-place, twin jet, pressur- 
ized, air-conditioned, 500 mph, executive airplane, designed to utilize any 
airport or airstrip that will serve the current 680F Aero Commander, is 
FOR SALE NOW! The prototype model will be flying mid-1962. The first 
production models are scheduled for delivery by the third quarter, 1963, to 
those far-sighted corporate management teams that have placed orders 
now under Aero Commander’s forthright Jet Commander purchase agree- 
ment. This daring document stipulates : 



DELIVERY on or be- 
fore a firm date at a firm 
price. 

INTEREST PAY- 
MENT on purchasers' 
deposits pending de- 
livery. 

REPAYMENT in full of 
such deposits if delivery 


not made as specified. 

4. FLIGHT PERFORM- 
ANCE within stated 
tolerances. 

5. COMPREHENSIVE 
WARRANTY for twelve 
months on each Jet 
Commander and com- 
ponents. 


THE DOCUMENT ASSURES that your company can lose nothing by 
placing your order now for a Jet Commander. Yet you have everything to 
gain in competitive advantage . . . and in the added mobility that can double 
or triple the productive time of your executive team! 




expressway 
for automatic 
all-weather 
landings 


-“The Steel Products 
' Engineering Division of 
Kelsey-Hayes is developing the 
radar antenna mounts for 
Bell Aerosystem’s All-Weather 
Automatic Landing System. 
Designated AN/SPN-10 by the 
Navy, the system has been 
selected for use aboard the 
nuclear-powered aircraft carrier 
USS Enterprise and other 
large carriers." i 



Since 1914, Speco has been a 
vital force in the nation's aviation 
and defense programs ... and 
since 1949, has provided radar 
componentry for Titan, Hawk, 
Nike-Hercules, Nike-Zeusand 
many other guidance systems. 

For further information, write 
Speco Division, Kelsey-Hayes Co., 
Springfield, Ohio. 


KELSEY 

HAYES 

Battsae*** 
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PH I LCO 
DEFENSE 
CAPABILITIES 


i systems 


WHAT’S UP. . . AND WHERE ? 


PH I LCO 

[~a ,-ySwwu for Qta/!/y /Ac 1(6 t 6{ Over 


4 

The Philco 2000 EDP System knows... 

and tells NORAD Instantly! 


In NORAD's ultra-modern Colorado headquarters, a large-scale 
Philco 2000 Electronic Data Processing System operated by the Air Force 
tokes inputs from the vast defense network and accurately maintains a 
/-minute electronic track of man-made objects in space. 

This exacting task is for SPADATS ... Space Detection and Tracking System. 
The Philco 2000 is typical of Philco . 
diversified capabilities in electronics ... % 

for defense and industry. 


♦ 
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NEW BFG SOLID PROPELLANT 

I PACKS MORE PUNCH OVER 
EXTREME TEMPERATURE RANGE 

I A new series of high-density propellant compounds, 

I called Nitro-C rubber, provide 6% more energy 
I per pound than present rubber-based fuels. 

I This increased output permits reduction in weight 
I and physical size of small rocket motors. 

I The propellant retains its physical properties 
I over an extreme temperature range . . . from 
I -110°F to +250°F . . . and is vastly superior to other 
I high-energy composites at both temperature 
I extremes. This makes the propellant dependable 
I for tactical military missiles, as well as for 
I high-mass-ratio motors for space probe and satellite 
I applications. The B.F.Goodrich Rialto Plant, 

I which developed the Nitro-C compounds, is 
I equipped to handle complete small rocket motor 
I projects . . . from research through design, testing 
I and production. For complete information write 
I B.F.Goodrich Aerospace and Defense Products, a 
I division of The B.F.Goodrich Company, Akron, Ohio. 


\ B.F.Goodrich / aerospace and defense products 


E D I TO RIAL 


Bold Enterprise 


(Dr. Hugh L. Drydcn. deputy administrator of the National 
Aeronautics and Space Administration, recently told the Manned 
Lunar Flight Symposium, sponsored by the American Asfronaufi- 
cal Society at the 128th meeting of the American Assn, for (he 
Advancement of Science, that manned exploration of the moon 
is "one of the boldest enterprises ever undertaken by any nation." 
ting excerpts ' 


I the 




within 


technology and 


jmficanc 
noted, "this task will requi 
engineers, technicians, bit 
nment. industry and edit 
rwlcdgc noiv available and 
r s in almost every branch 
management. *) 


The space activity is at present wholly financed by the 
government, and from the beginning oxer-all governmental 
policy considerations have determined the nature, scope, 
and rate of advance of spec science and technology and of 
their application to fulfill various national needs. A posi- 
tive decision was made to entrust the dexclopment of 
space science and technology’ and their civil applications to 
a civil agency xvhilc reserving applications to national de- 
fense as the responsibility of the Defense Department. It 
becomes apparent that the government has full poxx’er to 
set the national goals in spec. In fact, it already has estab- 
lished goals which motivate large elements of ’the nation 
to expand the nexv science and technology as rapidly as 
possible. It is also clear that the xvisc direction of the space 
effort may be used as an instrument of social change in 
many areas of economic and social dexclopment of the 
nation, if so desired. Finally, it is clear that such policy 
decisions are established through the cooperation of the 
legislative and executive branches of the government and 
must ultimately receive the support of the public. Thus 
the primary significance of the national space program is 
that it is a powerful instrument of gox’ernmcntal policy-, 
such that the social and economic impact of the nexv tech- 
nology can be channeled to desirable ends. 

The sheer magnitude of the manned lunar exploration 
program, amounting as it will to S30 billion or more, rep- 
resents a significant application of the nation’s resources. 
These billions of dollars will be spent in the laboratories, 
workshops, and factories of the nation and thus constitute 
a significant factor in the nation’s employment and economy 
generally. The personnel in the space program are not all 
scientists and engineers but come from every walk of life. 

The ultimate and practical purpose of these large ex- 
penditures is txvofold: (1) insurance of the nation against 
scientific and technological obsolescence in a time of ex- 
plosive advances in science and technology; and (2) insur- 
ance against the hazard of military’ surprise in space. 

The first result can be accomplished because of the tech- 
nical nature of the program and the demonstrated trans- 
ferability of scientific and engineering knowledge to other 
industrial applications. Manned exploration of the moon 
requires the most advanced engineering and technological 
developments at the very frontiers of knowledge. Major 
advances are occurring in electronics and communications, 
new materials, energy sources, and energy-conversion de- 
vices, data collection and handling, computers, knowledge 
of the behax'ior of the human body under stress, protective 
i hostile environments, and many 


equipment f 


The manned lunar exploration program constitutes es- 
sential insurance against finding oursefves xvith a position 
in the nexv technology inferior to that of a possible enemy. 
The freedom of space combined xvith the great poxver of 
nuclear energy for destruction forecasts the future develop- 
ment of weapon systems noxv only dimly understood. 
There arc many defense applications already evident and 
under way as a responsibility of the Defense Department. 
The components, vehicles, techniques, and knowledge de- 
veloped in the civil program are constantly available for 
defense applications. . . . 

Space exploration is a significant factor in international 
policy. From the beginning space activities haxe had an 
impact on the climate of xvorld opinion xvith respect to na- 
tional strength and prestige. As stated In- the President’s 
Science Advisory Committee in March, 19S8: ’To be strong 
and bold in space technology xvilT enhance the prestige of 
the United States among the peoples of the xvorld and 
create added confidence in our scientific, technological, 
industrial, and military strength.” 

There are no short cuts to the attainment of the desired 
position of strength. We have made great progress, and 
our policies of openness and sharing xvith other nations are 
bringing groxving appreciation of the significance of our 
program to the free xvorld. . . . 

In his recent speech before the United Nations. President 
Kennedy said: “We shall urge proposals extending the 
United Nations charter to the limit of man’s exploration 
in the universe, preserving outer space for peaceful use: 
prohibiting weapons of mass destruction in space and on 
celestial bodies, and opening the mysteries and benefits 
of space to every nation. We shall propose further coopera- 
tive efforts between all nations in xveather prediction and 
eventually in weather control. We shall propose, finally, a 
global system of communication satellites linking the xvliolc 
xvorld in telegraph and telephone, and radio and television.” 
At its current session, the UN adopted a resolution which 
represents a forward step in cooperation along the lines 
recommended by the President. 

Some social scientists hax-c speculated that the explora- 
tion of spaa- might become in time a substitute for xvar. 
Hope would be that the absorption of energies, resources, 
imagination, and aggressixeness in the exploration of space 
might contribute to the maintenance of peace. Whether 
or not this speculation is xvarnmted, I am sure from personal 
experience that international cooperation in the exploration 
of space does contribute to friendship and understanding 
among nations. . . . 

We must not underestimate the significance of space 
exploration to the ordinary citizen in every country'. You 
recall the complaint of the Russian xx’orkman in the Soviet 
Union, who asked. "What do Sputniks give to a person 

To this question frequently asked by men in many coun- 
tries, including our oxvn. we can of course reply xx-itli dis- 
cussions of practical benefits from weather and communica- 
tion satellites and from technological developments as de- 
scribed in the earlier part of this paper. But perhaps a 
better reply would be: "The exploration of space can give 
you nexv interests and nexv motivations arising from an 
expansion of your intellectual and spiritual horizons as you 
take a longer x-iexv of man’s role in time and space at this 
point in the history of the human race.” 
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This machine makes money. 


It's a computer. 

Like all computers it makes money by solving problems, 
saving time. 

But that’s where the similarity between the computer 
shown and all others ends. 

Forthis is a Recomp® computer. And while Recomp com- 
puters are competitively priced— you can lease one from 
$1,495 to $4,500 a month— they have some distinct 
money-making advantages over others. 

In the medium scale computer field, Recomp II is the 
only one with built-in floating point. In the small scale field, 
Recomp III offers the largest word size and largest mem- 
ory. Recomp's accessory line and software advantages are 


the most up-to-date in the computer industry. And an ex- 
tensive programming library is available without charge. 

How do we know of Recomp's money-making ability? 
A feasibility study done by a prospective customer (now 
a satisfied user) showed that Recomp could save — or 
make — almost $70,000 more than its nearest competi- 
tor on a given project. 

There are a number of small and medium scale com- 
puters on the market today. Only a few are really outstand- 
ing. Recomp is one of them.* For the full story, write: 

/XU'TONE'TIGS W Industrial Products 

Department 21, 3400 E. 70th Street. Long Beach, California 
Autonetics is a Division of North American Aviation. 


Recomp 

•No computer feasibility study is complete without 


: Recomp. 


WHO’S WHERE 


In the Front Office 

William C. House, vice president-Nuclcar 
Rocket Systems, Aerojet-General Corp., 
Azusa, Calif. Also: Dr. Ernest R. Roberts, 
assistant manager of Aerojet's Solid Rocket 
Plant, Sacramento, Calif., named a vice 

Dr. Kenneth G. Maclci; . ....... 

dent. Perkin-Elmer Corp.. Norwalk, Conti,, 
and director of engineering of the Electro- 
Optical Division. 

Sigurdur Hclgason. president and a di- 
rector of Icelandic Airlines. Inc., succeed- 
ing Robert E. Delany. now board chairman. 

Robert L. Maple, president. Accessory 
Products Co., Whittier. Calif,, a division 
of Textron. Inc., succeeding Robert C. Rog- 
ers, svho is leaving the company. 

Richard A. Hartman, executive \-ice presi- 
dent, the Palnnt Co., Mountainside, N. ).. a 
division of Unitcd-Carr Fastener Corp. 

Northrop Corp.’s Norair Division, Hi 
thome, Calif., has announced the follosvi: 


the following 
F. W. Lloyd. 


tion, Hazeltine Electronics Division of Ha/.- 
cltine Corp., Little Neck, N. Y. Also: Dr. 
V. J. Young, vice president-engineering, and 
J. F. Willenbecher, vice president-opera- 


Honors and Elections 

Rear Adm. Frank Akers, commander, 
Fleet Air, NAS, Alameda, will receive 
Chance Vought Corp.'s standing award of 
the Order of the Gray Eagle, which is given 
annually to the naval aviator, still on active 
duty, having held that designation the 
longest in point of service. 

Aerospace Division of the Martin Mari- 
etta Corp. has received the annual Indus- 
trial Science Achievement Award of the 
American Assn, for the Advancement of 
Science, based on the division's general 
excellence in the advancement of techno- 
logical knowledge and the practical applica- 
tion of science through research. 


Changes 


Alan W. Abels, manager-export market- 


ing, Ryan Aeronautical Co.. San Diego. 
Calif. 

Jefferson R. Wilkerson. senior engineering 
specialist. Reconnaissance Systems Labnra 
tory, Sylvania Electric Products. Inc.. Moun- 
tain View, Calif. 

Charles D. Hawn, manager-advanced re- 
search and development sales, Maryland Di- 
vision of Litton Systems, Inc., College Park, 
Md. 

John Stone and Harry G. Condit have 
joined the staff of Northrop Corp.'s Radio- 
plane Division, Van Nuys, Calif. 

R. W. G. Emery, manager of Auckland, 
N. Z., International Airport; he formerly 
was Civil Aviation Administration regional 
controller for Auckland. 


INDUSTRY OBSERVER 

► Development of a flexible-wing paraglider capable of handling 265-lb. 
payload and adaptable to use by a fullv-cquipped soldier is planned by 
Army's Transportation Research Command. Initial award is expected to 
call for construction of six vehicles. 

► USAF flight evaluation of the Northrop Corp. Norair Division’s improved 
N-156 turbojet fighter has been completed at Edsvards AFB, Calif., in 
readiness for an upcoming selection of an aircraft to replace F-84s, F-86s 
and F-lOOs for close support and strike missions in the Military Assistance 
Program. Improved N-156 is powered by two General Electric J85-5 engines, 
developing significantly more than the previous rating of 3,850 lb. of thrust 
each, and incorporates improved maneuverability and stability and control 
with high payloads. At least one other contender is the F-104-17, a stripped- 
down version of the USAF-Lockliced F-104 Starfightcr. 

► USAF has completed an evaluation of a Soviet Mil Mi-4 helicopter at 
Edwards AFB. Russia has supplied this model to Egypt, Indonesia, Cam- 
bodia and other nations. 

► Sweden’s Saab Aircraft Co. has completed an agreement with the Austrian 
government for the sale of enough Saab 29s and spare parts to equip one 
fighter squadron. Aircraft may be assembled in Austria to aid its economy. 
Neither country is a member of NATO. 

► Texaco Experiment, Inc., will build prototype geophysical measurement 
instruments for the Surveyor lunar landing vehicle under contract with 
NASA's Jet Propulsion Laboratory. Tire instruments will measure thermal 
diffusivity, density, magnetic susceptibility, hardness and sonic transmission 
on the lunar surface and in a 1.25-in.-dia. hole to be drilled in the surface. 

► Annual aviation budget estimates being circulated to Britain’s ministers of 
air, aviation and defense before submission to Parliament involved operational 
requirements for a V/STOL tactical freighter, possible orders for about 100 
de Havilland DH-125 turbojet executive aircraft for navigation trainers, a 
number of Hawker P.1127 VTOL fighters and some Handley Page Dart 
Herald turboprop transports. Also under consideration was Royal Navy 
requirement for an interceptor to replace the Sea Vixen. Requirement calls 
for good handling characteristics at critically low speeds and probably involves 
a variable geometry wing designed by British Aircraft Corp. 

► First launch of the USAF-Martin Titan 2 now is expected late in the 
first quarter of this year. First missile was due at Cape Canaveral, Fla., 
early this month for checkout on modified pads 15 and 16. It will be used 
later for actual flight. 

► Firms preparing technical details and cost evaluations for a Midas missile 
alarm satellite automatic checkout system (AW Nov. 13, p. 97) at the 
request of Lockheed’s Missiles and Space Division have been told to halt 
work pending revisions in system concept and specifications. Another 
briefing, originally scheduled for early December in Van Nuys, Calif., was 
delayed repeatedly, causing speculation that USAF might not adopt the 
system or might open procurement to general competition. 

► Fundamentally new concepts and techniques in antenna design capable 
of producing significant improvement in resolution are being sought by 
Army Signal Corps. Industry proposals will be due early next month. 

► Study of accuracy limitations of new correlation direction-finding tech- 
nique with ionosphere-propagated, high-frequency signals, aimed at possible- 
use of such frequencies for ballistic missile detection, will be sponsored by 
USAF’s Rome Air Development Center. 

► Operations Research, Inc., has received a Defense Department contract 
for program evaluation review technique (PERT) for the costing phase 
of tbe Titan 3 space launch vehicle program. 
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When this Mercury falls-temperatures soar! 



Whirling into re-entry from outer space, NASA’s Project Mercury manned 
orbital space capsules must face a violent temperature rise. To protect the rear 
body walls from the terrific heat— plus violent erosive forces of the air— two 
alloys, produced by Haynes Stellite Company, were among those selected by 
the capsule builder. Rolled into thin sheet, these alloys dissipate the 
frictional heat by radiation outward into space —even as they maintain ample 
structural strength and outwit erosive attack. 

Haynes alloys that resist temperatures of over 2000 deg. F.— for long 
periods and under great stress— today serve in many hot spots. Resistance 
to stress, thermal shock, erosion, corrosion, and fatigue makes these alloys 
extremely useful in jet engine turbine wheels, in ramjets, missiles, rockets, 
and manned space capsules. 

Whether investment- or sand-cast, rolled, wrought, vacuum melted, or air 
melted, there’s a Haynes high-temperature alloy to meet your needs. 
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New Budget Details 


Patent Legislation 


NASA Nomenclature 


Minetti’s Membership 


Washington Roundup 

Watch for National Aeronautics and Space Administration to ask Congress for a 
SI 50-million supplemental appropriation to its Fiscal 1962 budget. NASA’s Fiscal 1965 
budget request will total about $5.7 billion, split this way: S2.6 billion for research and 
development; $S00 million for new construction and $500 million for salaries and 
expenses. The Fiscal 1962 budget, not counting the supplemental figure, was S1.78 
billion, of which $1 .5 billion was for research and development, $62 million for con- 
struction and $227 million for salaries and expenses. Manned space flight will account 
for about 50% of the new budget. 

Increase of more than 300%- in the construction request is to cover new facilities 
at the Atlantic Missile Range, the Michoud, La., booster assembly plant and the 
Mississippi booster test site, all part of the manned lunar landing effort. 

Defense Department’s Fiscal 1963 budget request will be for $50.3-1 billion. 
Secretary Robert McNamara wanted S51.3 billion but the President, through the 
Budget Bureau, put pressure on to reduce it. Possible victims of the late cuts: prepro- 
duction money for Army’s Nike Zeus anti-missile missile and all support and training 
aircraft. Late in the budget-making procedure. Defense planned to ignore service 
requirements for 310 North American T-39s, 40 Fairchild F-27s, 135 Lockheed C-140s 
and 1 2 Grumman Gulfstrcams. 

Budget Bureau is aiming at middle-ground patent rights legislation on which all 
government agencies can compromise. Their views on a draft version, drawn by 
Commerce Department, were received by Budget last week. Opinions ranged from 
Justice Department’s position, under which government would retain extensive rights, 
to Defense Department’s position, which would give contractors liberal rights. Industry 
is apprehensive that the Justice position will prevail. Basic approach of the draft pro- 
posal is to give the contractor title to patents unless the agency or department head 
directs otherwise. This is the approach now followed by Defense and favored by 
industry. 

A staff report on unfair competition by foreign air carriers will be submitted 
shortly to the Senate Commerce Aviation Subcommittee. Closed door hearings are 
likely to follow. U. S. airlines have decided to alter their opposition to the legisla- 
tion, long sought by the Civil Aeronautics Board, which would give it control of 
international rates. The carriers will propose that CAB be given authority to suspend 
unfair rates. The Board is expected to endorse an airline recommendation that also 
would give it control over capacity in international operations. 

NASA’s name for the two-man rendezvous spacecraft— Gemini— is the first of a 
scries aimed at simplifying identification of projects and hardware, particularly the 
launch vehicles and stages. There is some belief that Gemini was chosen, rather than 
continuing the name Mercury for two-man flights, so that Life magazine’s contract 
with the seven astronauts for exclusive rights to personal accounts of their activities 
would not extend through the new program. NASA had about decided on the name 
Kronos for its C-5 vehicle but rejected it because it is too close to the brand name of 
a razor blade. 

Legislation restricting incentive payments on defense contracts has high priority 
on the House Anned Services Committee’s agenda. Chairman Carl Vinson feels that 
incentive payments frequently have resulted from original excessive cost estimates 
rather that contractor performance. General Accounting Office will submit several 
reports citing instances of this. 

Senate Permanent Investigating Subcommittee expects to hold public hearings 
late in February on management perfonnance of Air Force and contractors in con- 
struction of missile bases. Efficiency and profits will be the focal points. 

President Kennedy last week renamed Alan S. Boyd as chainnan and Robert 
Murphy as vice chairman of the Civil Aeronautics Board but remained silent on 
reappointment of G. Joseph Minetti as a member. Minetti’s term expired Dec. 31 but 
he remains until replaced or re-appointed. Although failure of the White House to act 
led to speculation that Minetti is on the wav out. no other candidates for the six-year 
term have been mentioned publicly. 

A new mineral in the form of inclusions in granite has been discovered by Russia 
and named “gagarinitc” in honor of the first Soviet cosmonaut. Gagarinitc is said to 
consist mostly of rare earths. 

U. S. Post Office has unwittingly helped KLM Royal Dutch Airlines in its long 
campaign to win landing rights in Los Angeles. Christmas cards mailed by KLM 
officials were posted with a commemorative four-cent U. S. stamp bearing this quote from 
Abraham Lincoln: “Those who deny freedom to others deserve it not for themselves.” 

—Washington Staff 
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Atmospheric Testing Awaits Soviet Action 


Under new strategy, U. S. would start above-ground 
nuclear blasts only if Russia embarks on new series. 

By George C. Wilson 

Washington— Kennedy Administration is evolving a new strategy on nuclear 
testing which calls for putting Soviet Russia on the defensive by delaying U. S. 
resumption of atmospheric tests until Russia embarks on another series. 

Top presidential advisers arc recommending this course after evaluating 
what the Russians learned in approximately 50 atmospheric tests which ended 
last November. They feel that although Russia learned much from this test 


series, the U.S. still enjoys enough of a 
refrain from immediate testing. 

But so much more is learned from 
testing nuclear weapons in the atmos- 
phere rather than underground or simu- 
lated in the laboratory that these same 
advisers feel the U. S. cannot afford to 
sit out another round of Russian tests. 

President Kennedy already has 
ordered the Atomic Energy Commission 
to prepare for atmospheric tests. Those 
preparations are far enough along to en- 
able the U. S. to resume testing shortly 
after it learns that Russia is preparing 
new atmospheric tests. But there is a 
tremendous psychological advantage, 
from the standpoint of world opinion, 
for the U. S. to delay such testing as 
long as possible. 

Up to now, Russia has been trying to 
get out of the uncomfortable spotlight 
focused on it when it resumed atmos- 
pheric testing by pointing to U. S. 
underground tests. Former Soviet Am- 
bassador Mikhail A. Menshikov has 
indicated Russia will use the under- 
ground blasts as an excuse to resume 

“If P these [U.S. underground] tests 
arc not stopped at once,” Menshikov 
said, "then of course we will start our 
tests again-and not only ordinary 


HSS-2 Speed Record 

Navy Sikorsky HSS-2 set a new world 
3-km. helicopter speed record of 199.01 
mph. during a run Dec. 30 over a straight 
course at Bradley Field. Windsor Locks. 

thJ'prerin.'is record of 192.9 nipli. for 
3 km. (1.86 mi.), set last spring. Pilot 
on the new record flight was Navy Cdr. 
Patrick I. Sullivan, and Marine Capt. 
David A. Spurlock was copilot. 

The 3-km. mark was the fourth speed 
record established by the HSS-2 during 
December, out of five rccogni/.cd world 
marks. Die helicopter established three 
new records on Dec. 1 when it flew 182.8 
mph. over 100 km., 179.5 mph. over 
500 km., and 175.3 mph. for 1.000 km. 


over-all edge in nuclear weaponry to 


bombs but perhaps super-bombs also." 

Russia will continue to emphasize 
this theme in its effort to justify an- 
other round of atmospheric testing. 

President Kennedy, for the moment 
at least, is taking the advice of those 
who contend there is more to gain than 
to lose by delaying atmospheric testing. 
This strategy will be assailed by several 
members of Congress who feel the U. S. 
should resume atmospheric testing as 
soon as possible to assure that Russia 
does not gain nuclear superiority. Early 
hearings by the Joint Congressional 
Atomic Energy Committee will provide 
a forum for this debate. 

AEC so far has released only a one- 
page statement explaining what Russia 
achieved in its tests, which ran from 
Sept. 1 through Nov. 4. The agency 
said that "although substantial progress 
has been made and much useful infor- 
mation obtained by the Soviet Union, 
there is no reason to believe that the 
balance of nuclear power has been 
changed to favor the Soviet Union.” 

However, top nuclear experts in and 
outside the government, interviewed by 
Aviation Week, stressed that the Rus- 
sian tests posed grave questions for the 
U.S. The consensus, including views 
of scientists who previously opposed at- 
mospheric tests, was that the U. S. will 
have to conduct atmospheric tests if 
Russia continues them. At the same 
time, these experts said more atmos- 
pheric testing by both sides was no 
solution since the tests would increase 
the chances for war and rain more fall- 
out on the earth. 

Donald C. Brennan, mathematician 
at the Lincoln Laboratory' of the Massa- 
chusetts Institute of Technology and an 
authority on arms control, said the most 
unfortunate byproduct of the U.S.- 
Soviet testing competition is the en- 
couragement it will give to smaller 
countries to develop nuclear weapons. 
This, lie contended, will increase the 
chances for an accident which could 
touch off a nuclear war. 

As for the immediate military impact 


of the Soviet tests on the U. S., nuclear 
authorities said these points were of 
primary concern: 

• Versatility of Russia’s nuclear arsenal 
was demonstrated by the explosion of 
both small and giant weapons of in- 
creased efficiency. Indications are that 
these weapons were both launched by 
rockets and dropped by aircraft. 

The tests ranged from a few kilotons 
yield to the 55-60 megaton blast that 
the AEC said was fired Oct. 30, 1961, 
about 12,000 ft. above the ground. 
Dr. Ralph E. Lapp, nuclear physic's* 
said the fact the Russians fired the 
small weapons in the atmosphere rather 
than underground indicates they did not 
hold secret tests of those weapons un- 
derground during the moratorium. 

AEC said "of especial interest is the 
small fission yield of the 55-60 megaton 
test.” Fission is the process which splits 
the nucleus of an atom into two main 
fragments. The energy released in the 
process is the basis for the atomic bomb. 
But this splitting, or fission, process also 
releases radioactive products which even- 
tually come down to earth as fallout. So 
the less fission products which are re- 
leased. the cleaner the bomb is said to 
be. 

Fission produces the heat which ex- 
plodes the hydrogen bomb. A hydrogen 
bomb has an atomic bomb trigger to set 
it off. Authorities said the reason there 
was such a small fission yield, or fallout, 
from the Russians' 55-60 megaton blast 
was that the giant bomb was encased 
in lead. This easing, or damper, led to 
more complete burning of the bomb 
products and thus produced less fallout. 
By merely substituting a fissionable ma- 
terial for the lead, authorities said, the 
Russians would have a dirty bomb of 
well over 100 megatons. 

AEC estimates a 100-niegaton bomb 


Vought Homes Sale 

Ling-Tcmco-Vouglit will sell Vougln 
Industries, Inc., mobile homes manufac- 
turer. to Divco-Wavne Corp.. New York. 
L-T-V management terms the sale an- 
other move to simplify its structure and 
permit heavier concentration on aero- 
space and allied electronics activities. 

The Vaught Industries sale has been 

cash, estimated at approximately Sll 
million bv sources close to the transac- 
tion. and a nominal amount of stock. 

of L-T-V’s executive committee, will be 

LT V last year disposed of National 
Data Processing Com. and is in process 
of disposing of Information Systems, Inc. 
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dropped near the ground would severely 
damage residential structures for 17 mi. 
around and reinforced concrete struc- 
tures for 10 mi. around. The heat from 
such a blast could bum exposed skin 
within a 100-mi. radius and set fire to 
paper and similar material for 85 mi. 
around. The radioactive fallout from a 
100-mcgaton surface burst would kill a 
large portion of unsheltered persons as 
far as 620 mi. downwind from the blast. 
The fireball alone from a 100-megaton 
bomb would be seven miles in diameter. 

Aviation Week encountered two 
schools of thought on why Soviet 
Premier Khrushchev wanted a 100- 
megaton bomb. Some feel he wanted 
such a weapon primarily for intimida- 
tion, while others contend it was de- 
signed as a strategic weapon for use 
against U. S. underground missile sites 
(see p. 25). 

One military authoritv said it is 
characteristic of Khrushchev to want 
big products, even if they arc inefficient. 
"Khrushchev never has concerned him- 
self with operational analyses,” he said. 

• Progress made by Russia in developing 
anti-missile missiles. Authorities said 
that, although Russia exaggerated its 
claims about anti-missile missile develop- 
ment. substantial and significant in- 
formation was gathered during the test 
series. As a result, AEC now considers 
perfecting anti-missile techniques and 
making U. S. missiles less vulnerable to 
such defenses as its number one priority 
in nuclear weaponry. 

• New Soviet knowledge gained through 
such a broad spectrum of tests. One 
military leader estimated that such a 
well-planned series advanced Russian 
nuclear technology by as much as a year 
to 18 months. lie also theorized that 
Premier Khrushchev told his scientists 
from the start that they would be able 
to test their nuclear weapons in the 
atmosphere. This advance assurance 
saves months of development time. 

In contrast to the U. S.. which has yet 
to test fire the nuclear warheads of its 
Atlas and Titan missiles in the atmos- 
phere. Russia in its recent tests learned 
a lot about the reliability and effects of 
nuclear weapons. One nuclear physicist 
said one of the biggest dividends’ from 

conditions nuclear weapons will explode. 

A scientific adviser close to the Presi- 
dent said U. S. nuclear weapons, even 
though they have not been tested, arc 
considered reliable. But he said a test 
series such as the one Russia just con- 
ducted would enable the U. S. to find 
ways to get twice the yield from 
weapons of the same weights now in the 
inventory. Such tests would also enable 
the U. S. to revise the weapons to get 
the same yield for half the weight. An 
equally important advantage, he said, 
would be to train U. S. forces in the fir- 
ing and handling of nuclear weapons. 


Apollo Guidance Bidders Protest 
NASA Choice of Non-Profit Firm 


By Philip J. Klass 

Washington— Manufacturers of stel- 
lar-inertial guidance systems are seri- 
ously disturbed over National Aero- 
nautics and Space Administration's 
selection of Massachusetts Institute of 
Technology’s Instrumentation Labora- 
tory to develop the Apollo spacecraft 
navigation system without the normal 
competitive bidding process. 

The NASA action has focused atten- 
tion again on the growing question of 
government-supported, non-profit or- 
ganizations competing with private en- 
terprise. 

Most of the disgruntled manufactur- 
ers expect to compete for a NASA con- 
tract to produce the system which MIT 
develops, and therefore are reluctant to 
comment publicly. But generally, in- 
dustry criticizes NASA's action oil one 
or more of the following counts: 

• Choice of a non-profit organization at 
a time when industry has talent and 
capacity to spare. 

• Selection on a sole-source basis with- 
out competitive bidding. 

• Sudden reversal of NASA policy, after 
guidance contractors say they had been 
led to expect competitive bidding, and 
after many had spent considerable 
funds on studies and proposal efforts. 
Manufacturers' Complaints 

One company spokesman said: "If 
NASA originally had announced that 
the Apollo guidance was to be awarded 
on a sole-source procurement basis, giv- 
ing us at least a chance to appeal the 
decision even if out appeals were over- 
ruled, we would not feel so bitter. Or, 
if NASA had held a competition and 
MIT’s proposal had been judged supe- 
rior. we might have groused a bit and 



An official of another guidance firm 
summed up his company’s views this 
way: "If this nation wants, as it 
certainly must, to maintain a talented 
inertial guidance industry, then the 
NASA award to MIT works hard 
against such an objective. As the num- 
ber of new systems having inertial re- 
quirements becomes more limited, the 
award of a job like Apollo to a non- 
profit competitor leaves the industry 
hurting and wanting.” 

This emphasizes one of the reasons 
why industry is so concerned over the 
NASA action. Today the number of 
companies with inertial development 
and production capability appears to 
exceed the nation’s present military and 
space needs. If a competition had been 


held, about a dozen companies were 
expected to submit bids. 

More outspoken criticism has come 
from C. W. Perelle, president of 
American Bosch Arma Corp., whose 
production of inertial guidance for the 
Atlas is nearing an end, with no major 
replacement program in hand. 

In a letter to Rep. Steven B. 
Derounian (R.-N.Y.), Perelle said of 
the NASA award to MIT on a sole- 
source. non-competitive basis: "While 
this is permissible in accordance with 
existing legislation and therefore not 
challengeable, nor is it the intent to 
do so in this letter, it does pose serious 
problems for competitive enterprise." 

Speaking of the role of non-profit 
organizations, Perelle said: “Many com- 
pany managements firmly believe that 
such organizations, particularly the 
nation's colleges and universities, can 
contribute greatly in the basic research 
field, but arc equally strongly convinced 
that the application of this research to 
the design, development, testing and 
manufacture of products is an industrial 
function.” 

In a letter to President Kennedy. 
Rep. Derounian brought the matter to 
the President's attention and said "I 
trust that you will have an investigation 
made of this economically unsound de- 
cision of NASA so that it will not be 
repeated in the future. There is no 
justification nor any sense of fair play 
in having outstanding companies spend 
their own monies in developing a con- 
cept and then having the door un- 
ceremoniously closed on them . . .” 

Subsequently, an Arma employe 
wrote to Sen. Jacob K. Javits (R.-N.Y.), 
whose office sought an explanation from 
NASA. In its reply, NASA justified its 
action as follow's: "The Apollo guidance 
and navigation system is one which re- 
quires careful and competent develop- 
ment, and to ensure this NASA made 
a careful review of the national capa- 
bility. As a result of this review, it was 
decided that the MIT Instrumentation 
Laboratory was to receive the responsi- 
bility of design and development of 
the system.” 

The reply pointed out that when 
NASA issued its request for proposals 
on the Apollo spacecraft on July 28, it 
announced that the guidance and navi- 
gation system would not be developed 
by the spacecraft contractor. 

"With the results of the review of 
the national capability in mind. NASA 
reached the conclusion that the MIT 
Instrumentation Laboratory offered the 
best source for the development of the 
guidance and navigation system, and on 
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Aug. 9, 1961, it was announced that 
this laboratory had been selected,” the 

"A prompt decision and announce- 
ment was made to attempt to prevent 
a situation wherein certain industrial 
concerns might expend additional time 
and effort. The NASA staff feels that it 
has done everything possible to make 
its position clear, in order to head off 
extraneous efforts by industry' over and 
above what would be generated by na- 
tural enthusiasm.” 

In February, NASA had awarded a 
5100,000 contract to MIT for “re- 
search, development and laboratory 
studies of guidance-navigation system” 
for Apollo. This was similar in nature 
to the three spacecraft feasibility 
studies done for NASA by Martin, Gen- 
eral Dynamics and General Electric. In- 
dustry representatives sav that working 
level engineers in NASA encouraged 
companies to put their own funds into 
similar guidance studies with the as- 
surance that the job would be thrown 
open to competition. One company said 
that after hearing rumors that the sub- 
sequent contract for Apollo system de- 
sign and prototype fabrication might 
go to MIT. it checked NASA only a 
few days before its Aug. 9 announce- 
ment and was assured that a competi- 
tion would be held as previously plan- 

An official of another company speaks 
of the thousands of dollars spent on 
study and proposal effort “when well- 
meaning working level NASA scientists 
advised industry' of Apollo require- 
ments. Then in a ‘summit powerplay.' 
the job went to MIT, leaving industry 
and its personnel discouraged and with 
some sizable expenses to absorb." 

MIT Selection 

The question of why NASA decided 
to select MIT's Instrumentation Labo- 
ratory was put to Cdr. H. E. Van Ness, 
who joined the agency in July to head 
Apollo guidance. Van Ness pointed out 
that design of the Apollo guidance- 
navigation system was a very difficult 
problem and one that required an ex- 
tremely high level of competence and 
imagination. 

He also contended that the develop- 
ment had to be done on an extremely 
tight schedule. 

Cdr. Van Ness said the Instrumenta- 
tion Laboratory and Dr. C. Stark 
Draper, its director, are acknowledged 
leaders in the field and, on the Polaris 
program, have demonstrated their 
ability to meet difficult objectives and 
adhere to a tight schedule. He said that 
NASA had first checked with the Navy 
to assure that the Apollo program would 
not divert Instrumentation Laboratory- 
talents from Polaris. It NASA had held 
a competition for the Apollo system, 
MIT's own ground rules would not 



Dr. Draper told Aviation Week 
that NASA had asked the Instrumenta- 
tion Laboratory to take on the Apollo 
program. He said MIT did not submit 
a proposal to the agency. He pointed 
out that as a non-profit organization, 
the Instrumentation Laboratory does 
not have the funds or the manpower to 
prepare large, expensive proposals. But 
he said that MIT did “put together 
some material indicating how we would 
do the job" in response to a NASA re- 

Air Force Study 

Earlier. MIT had been working on an 
Air Force-sponsored study of the navi- 
gation system required for the Mars 
probe spacecraft involving the use of 
inertial, optical, radio and radar guid- 
ance techniques. When NASA was 
formed and assumed the space role, the 
MIT study was placed under NASA’s 
cognizance. 

In response to industry criticism of 
the NASA action. Draper said that MIT 
normally docs not take on jobs that can 
be accomplished with existing tech- 
niques and hardware but limits itself 
to problems requiring development of 
new techniques. The Instrumentation 
Laboratory-. Draper said, works on hard- 
ware and techniques which are "well 
out in front of what industry is doing.” 

The Apollo navigation-guidance sys- 
tem will require very advanced ap- 
proaches and therefore qualifies for In- 
strumentation Laboratory consideration, 
Draper said. 

The present MIT Apollo guidance 
contract is for S4.37 5.000. Duriug the 
next decade, the extent of MlT partici- 
pation might total S30-40 million. 
Draper estimates. 

Ironically, many of the companies in 
the inertial field, some of which arc 
critical of the Apollo award, owe much 
to the early work bv Draper and his 
associates at MIT. The floated integrat- 
ing gyro, developed there, is a major 
production item with companies such 
as Minneapolis-Honeywell and Kearfott 
Division of General Precision. The AC 
Spark Plug Division of General Motors 
and the Ordnance Department of Gen- 


eral Electric both entered the inertial 
field by being selected to manufacture 
systems developed by MIT, Sperry 
Gyroscope and North American Auto- 
nctics arc building submarine inertial 
navigation svstems (SINS) first built by 
MIT. 

In the early postwar years, when a 
100 to 1 or better improvement in gyro 
accuracy' was needed to make inertial 
guidance feasible. Draper and his as- 
sociates were among the handful of 
pioneers who felt it could be done. No 
one questions the important role that 
the Instrumentation Laboratory played 
in developing inertial guidance tech- 
niques in the postwar years. But there 
arc some who feel that the contribu- 
tions of other early pioneers have not 
been adequately recognized. 

There also is increased questioning 
of the role of the Instrumentation 
Laboratory-, now that its early efforts 
have come to fruition and a broad in- 
dustrial competence has been estab- 
lished in the guidance field. 

If NASA has decided that the Instru- 
mentation Laboratory will be its sole 
source of guidance know-how for de- 
velopment. industry fears that its bettet 
engineers and scientists who want to 
work on such challenging problems will 
leave to join MIT. If such an exodus 
occurred, the result might be a single 
source of development competence in 

Industrial Contractor 

NASA has sought to soften the blow 
by pointing out that MIT will only 
build the first few Apollo navigation- 
guidance systems and that an industrial 
contractor will be selected within six 
months to work with MIT and to pro- 
duce subsequent systems. MIT also will 
buy some of the hardware for the first 
few systems from industry, NASA says. 

This has prompted some inertial 
guidance companies to avoid public 
criticism. But others, such as Anna, ap- 
pear concerned also ox er their chances 
of being selected for production of sub- 
sequent systems because of their split 
with Draper over the best techniques 
for inertial system design. 

All the inertial systems developed by 
MIT in recent years have used the 
single-axis floated integrating gyroscope 
and many have used a gyro type of in- 
tegrating accelerometer. 

Several companies, including Anna, 
favor the use of two-degree-of-freedom 
type of gyros which involves funda- 
mentally different design concepts. 
Although these companies obviously 
would not refuse the opportunity to 
build an MIT design for Apollo, there 
is some concern that their past differ- 
ences with Draper over the best inertial 
design technique may hurt their 
chances of being selected for Apollo 
production. 
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Russia Seen Relying on Big Warheads 


Washington— New theory’ on Soviet 
strategy for deployment of interconti- 
nental missiles is evolving, based on 
recent USSR tests of nuclear warheads 
up to 55-60 megatons and earlier tests 
or a new series of Soviet ICBMs using 
a new guidance system. 

If the theory is valid, it would ex- 
plain why the much-heralded "missile 
gap" has not materialized in terms of 
comparative numbers of U. S. and 
Russian ballistic missiles. But it would 
raise the possibility that the gap does 
exist in terms of the comparative war- 
head yield which each can transport by 
ballistic missile today. 

There is a growing view that the 
Soviet Union, in contrast to the U. S. 
strategy of building several thousand 
ICBMs with low-megaton warheads, has 
decided to build only a couple of hun- 
dred large ballistic missiles with high- 
vicld warheads. 

Basic Differences 

These basic differences in strategy 
do not imply that either country has 
made an incorrect choice, but reflect 
the many differences in the military 
problems faced by each and the indus- 
trial capability each has with which to 
meet the problems. 

There also is speculation that the 
large-yield warheads may have been 
adopted as a countermeasure against 
an anti-ICBM system. Tire large-yield 
warhead could be designed to detonate 
at extreme altitudes— before there is 
time for an anti-ICBM missile to reach 
intercept altitude— and still produce 
considerable blast and radiation damage 
to unhardened facilities and population 
centers. 

There are many factors which would 
make such a Soviet strategy a logical 
one. the current theory holds. One is 
the fact that a very high percentage of 
U. S. industrial facilities and population 
arc centered in a relatively few high- 
density areas whose locations are known. 
These are the types of targets vulnerable 
to high-yield warheads. 

In contrast, the Soviet Union’s man- 
ufacturing facilities and population are 
more widely dispersed— a situation that 
began during World War 2. With more 
limited knowledge of the location of 
key Soviet military targets, the U. S. 
must resort to more of a shotgun type 
of strategy. 

In an effort to assess the consistency 
of the new theory regarding Soviet 
ICBM strategy, military observers have 
analyzed it both from a first-strike and 
a second-strike Soviet point of view. 

If the Soviet strategy is to launch an 
all-out nuclear war. and if the USSR’s 
military planners believe they soon will 


have an effective anti-ICBM defense as 
they have stated publicly on several 
occasions, then the strategy of a com- 
paratively few large-yield weapons ap- 
pears to make good sense. 

The difficulty of launching a precisely 
synchronized ICBM attack increases 
geometrically as the number of missiles 
that must be launched increases, par- 
ticularly if they arc liquid-fueled mis- 
siles. Furthermore, the larger the num- 
ber of ICBMs, the more likely they 
arc to be detected by the U. S." Ballis- 
tic Missile Early Warning System 
and other detection systems. 

If one or two Soviet ICBMs should 
be launched prematurely, they could 
give away the impending attack and 
bring down a rain of retaliation which 
would destroy many Soviet missiles. 

By using a small number of ICBMs 
with warheads of very high yield. Russia 
might hope to wipe out a sizable num- 
ber of U. S. missiles and bombers and 
create such chaos in military command 
that few of the undamaged missiles and 
bombers would get off. Of the relatively 
few that did. the Soviets would hope to 
destroy most of them with their anti- 
aircraft and anti-ICBM defenses, ac- 
cepting a comparatively small amount 
of damage from the few that did pene- 
trate their defenses. 

If the Soviet Union does not plan 
to initiate a nuclear attack, but is fearful 
that the U. S. might, then the strategy 
of a few large-vicld ICBMs also appears 
beneficial for several reasons. 

First is the drain on its economy of 
building thousands of missiles and 
constructing hardened underground 
silos. The task of rebuilding factories 
and homes destroyed in the war, plus 
constructing new factories, roads, and 
apartments under pressures for im- 
proved living conditions, has put great 
strains on the Soviet Union's con- 
struction capability. A Soviet Embassy 
representative in Washington, follow- 
ing an address to a local engineering 


group, was asked why Russia had so 
many dirt roads. He replied that paved 
roads were a luxury that the USSR 
could not afford on a wide scale today. 

The cost in labor and materials of 
building 300 underground silos for 
large high-yield ICBMs is considerably 
less than the cost of building 3.000 silos 
for the same number of lower-vield 
ICBMs. Additionally, the cost of pro- 
viding hardened communications, com- 
mand and control facilities and all of 
the direct support equipment needed 
for missile launch sites is reduced lv 
a significant factor. Also, the number of 
skilled missile technicians is propor- 
tionately reduced. 

Secrecy also favors the smaller num- 
ber of higher-vield missiles, from the 
Soviet point of view. It is far easier to 
obscure the tell-tale signs of construc- 
tion of a single missile silo than a large 

tIic Russians, as might be expected 
in a tightly stretched economy, like to 
obtain widespread use from a single 
basic design. Tin's has been evidenced 
in their military aircraft, which often 
are adapted with only slight modifica- 
tion to transport use. 

Having publicly committed itself to 
the space race with the U. S., the Soviet 
Union will need large boosters for its 
space missions. The same large boosters, 
with perhaps slight modification, could 
be used for ICBMs and space probes. 

The degree of hardening and dis- 
persal planned for Minuteman ICBMs 
presumably was based on the assump- 
tion that Soviet ICBMs would carry 
warheads with yields in the five to 10- 
megaton range. 

The higher yield warheads naturally 
would increase the vulnerability of an 
individual missile site, but not directly 
proportional to the increased yield. For 
example, a 100-mcgaton explosion is 
believed to produce little more than 
twice the blast pressure of a 10-inegaton 
warhead (AW Jan. 1. p. 39). 


British Merger Talks Delayed 

British Aircraft Corp. and the Faircv Co. have been delayed until firm decision is 
made on merger bid for Fairev bv Bristol Aeroplane Co. and Westland Aircraft 
(AW Jan. 1. p. 18). 

BAC and Faircv had neared final agreement on formation of the joint weapons 
company, aimed at massing their technologies for design and development of the 
Faircv Swingfire. an anti-tank weapon which has drawn considerable Ministry of 
Aviation interest. Weapon details arc secret, but Swingfire probably dispenses with 
the wire-guiding system employed by the Vickers Vigilant. 

Faircv directors last week recommended that stockholders turn down the S12-mil- 
lion Bristol- Westland merger bid, contending the offering price is too low and docs 
not consider Fairev’s future profit-making potential. Meanwhile. BAC-Fairey talks 
arc in alley., ice. pending final decision by Faircy stockholders. 
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Early Task Group Studies Guide 
Manned Lunar Landing Program 


Washington— Major critical areas and 
pacing items in the Apollo manned 
lunar landing program, identified a year 
ago, are still valid and continue to guide 
current decisions, according to Dr. 
Hugh L. Drvdcn, deputy administrator 
of the National Aeronautics and Space 
Administration. 

The White House decision to ac- 
celerate the Apollo program was made 
in May. but internal NASA studies 
completed the previous January shaped 
the program and arc serving as the basis 
for its detailed planning. Dr. Drvdcn 

In a chronological summary of the 
lunar exploration program. Dr. Drvdcn 
told the American Astronauticnl Society 
Lllliar Symposium in Denver (sec p. 17) 
it was determined from early studies 
that the pacing items would be develop- 
ment of launch vehicles and facilities, 
not development of the spacecraft. 
Other special problem areas immedi- 
ately identified were guidance and navi- 
gation systems, development of a heat 
shield to survive escape velocities, safe 
moon landing, radiation and weightless- 
ness. and moon habitability and sur- 

Iminediatelv after an acceleration of 
the Apollo program was approved by 
President Kennedy. Dr. Drvdcn said, 
an ad hoc task group was formed to 
determine the scope, schedule, funding, 
main problems, pacing items and major 
decisions required at various time 

The ad hoc group, which reported 
June 16. concluded first that a strong 
management organization was required, 
and that information was needed at an 
early date on radiation protection and 
lunar surface characteristics. Pacing 
items, the group said, were award of 
development contracts for boosters, 
static test stands for these vehicles, and 
launch facilities. 

A second group was formed May 2? 
to survey launch vehicles. This group 
reported' June 10. A joint NASA-Dc- 
fense Department study on potential 
launch sites began June 25, reporting in 
July. NASA and Defense Department 
decided July 20 to form a joint Large 
Launch Vehicle Planning Group, which 
became known as the Golovin Com- 
mittee. 

The Golovin Committee's basic rec- 
ommendation was that the rendezvous 
approach should be used in the manned 
lunar landing mission (AW Nov. 6, p. 
26). a recommendation which has been 
accepted by NASA (AW Jan. 1, p. 16). 

Dr. Dryden described 1961 as “a 
year of great national decision.” The 
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last five months of the year brought 
these decisions in the lunar program: 

• Atlantic Missile Range was selected 
as the Apollo launch site on Aug. 24. 

• Michoud. La., facility was selected to 
construct Saturn S-l. S-1B and Rifts 
vehicle stages on Sept. 7. 

• S-2 vehicle stage was awarded to 
North American Aviation. Inc. on 
Sept. 11. 

• Houston was selected as the site for 
NASA's Manned Spacecraft Center on 
Sept. 19. 

• Mississippi Test Site at Pearl River 
was selected to static-test booster stages 
built at Michoud on Oct. 25. 

• Brainerd Holmes was appointed to 
head the vastly expanded manned space 
flight management office on Nov. 1. 

• Chrysler Corp. was awarded the con- 
tract to build the S-l Saturn stage on 
Nov. 17. 

• North American was awarded the con- 
tract to build two Apollo modules on 
Nov. 28. 

• Two-man Mercury-type capsule re- 
ceived final headquarters approval and 
a contract for the capsule was awarded 
to McDonnell Aircraft Corn. Decision 
to launch the spacecraft with a Titan 2 
vehicle was made Dec. 7. 

• S-1B booster award was made to 
Boeing Co. on Dec. 1 5. 

• S-4B vehicle stage award was made to 
Douglas Aircraft Co. on Dec. 20. 

• Apollo launch vehicle configuration- 
five engines clustered in both first and 
second stages and a single engine in 
the third stage— was selected Dec. 22. 

Dr. Dryden said the decisions which 
have been made will initiate work on 
the pacing items for the rendezvous 
method, but NASA also has decided to 
begin work on the longest lead-time 
items for the direct ascent method to 
allow a change in plans if problems de- 
velop in the rendezvous method. 



He said NASA "is giving considera- 
tion to development of a large hydrogen- 
oxygen engine of a million or more 
pounds thrust. 

This is the engine recommended by 
the Golovin Committee after NASA had 
received unsolicited proposals from 
Aerojet. Pratt & Whitnev and Rocket- 
dyne (AYV Oct. 25. p. 27). NASA had 
planned to award the contract for the 
engine, which carries the designations 
Y-l and M-l. before the end of 1961. 
However, this plan was made before 
the firm decision to emphasize the 
rendezvous approach. 

Russia Plans Lunar 
Industrial Complex 

Moscow— Soviet Union hopes to 
establish an industrial-type complex on 
the moon following a space flight pro- 
gram the same as the U. S. has charted, 
in which manned earth orbital flights, 
manned circumlunar Bights, instru- 
mented lunar landing packages and 
manned lunar landings are planned in 
the next few years. 

A broad outline of the plans was 
reported in Tass. Pravda and Izvcstia 
on Dec. 51. Unidentified designers arc 
quoted in Tass as saying that improve- 
ments arc required in spacecraft design 
to provide better environmental condi- 
tions for cosmonauts, improved radio 
communications, flight control, and in- 
struments to study cosmic and solar 
radiation, propagation of radio waves 
and micrometcoroids. 

"It is hoped that on prolonged flight 
through space the cosmonauts would be 
able to conduct some scientific experi- 
ments right on board the ships,” the 
Tass report said. 

Izvcstia, devoting one of its six pages 
to material supplied by editors of a new 
journal called "Aviation and Cosmo- 
nautics." (AW Oct. 25. p. 21) high- 
lights a report which savs unmanned 
stations will he landed on the moon in 
the not-too-distant future. 

Tlic U.S. plans to launch its hard- 
landing Ranger 5 lunar vehicle late this 
month. 

USSR instrument landing mission, ac- 
cording to Izvcstia. will be followed 
bv "manned flight to the moon, estab- 
lishment of a permanent scientific sta- 
tion on the moon, and ultimately by 
an industrial-type installation. 

"Then will come flights to the near- 
est planets of the solar system— Mars and 
Venus— which may well be achieved 
within the next few years.” 

Although Russia has never emphas- 
ized the practical aspects of space, as 
the U.S. has done in its Tiros, Transit 
and communications satellite programs, 
Pravda says a satellite system can be 
anticipated shortly for weather, naviga- 
tional and communications purposes. 
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Titan 3 Proposed for Space, Weapon Roles 


Titan 5 is projected for use as a space- 
weapon booster with fast reaction time 
and as a missile to mount a very heavy 
warhead, in addition to serving as a 
booster for space experiments. 

The basic T itan 5 configuration will 
be composed of a two-stage Air Force- 
Martin Titan 2 core fueled with storable 
nitrogen tetroxide and equal mixtures 
of unsymmetrical dimethyl hydrazine 
and hydrazine, plus two supplemental 
120-in.-dia. solid-propellant rockets at- 
tached to the bottom stage of Titan 2. 

In this configuration, the dual large 
solid rockets would be considered stage 
one. Stage two would be what normally 
is stage one of Titan 2. and stage three 
would be stage two of Titan 2. Other 
rocket units also are being considered 
from which to select a fourth stage for 
Titan 5. 

General development plan, costs and 
scheduling for Titan 5 have been 
firmed by Aerospace Corp. as technical 
adviser for Air Force Systems Com- 
mand's Space Systems Division, under 
whose cognizance the launch '’chicle 
will be developed. 

Estimates arc that the total program 
may cost as much as 5600-5700 mil- 
lion. Requests for quotations from in- 
dustry are expected to be issued within 
a short time after proposal requests are 
issued for the 120-in.-dia. solid-propel- 
lant rocket motor— now expected some 
time between Jan. 8 and 1 5. after suc- 
cessive delays from the original pro- 
jected date of early last December. 
First Flight 

Under present programing, first flight 
of Titan 3 is not expected before late 
1964-after approximately 30 months of 
development time, which will depend 
on the pacing development of the 
120-in.-dia. solid rocket motor. Initial 
applications for the Titan 3 arc en- 
visioned for boosting the Air Force's 
Dvna-Soar orbital vehicle and National 
Aeronautics and Space Administration's 
Mark 2 two-man Mercury capsule 
which will precede Apollo. 

Titan 2 core for Titan 3 will have to 
be modified to increase structural 
strength for mating with the large solid 
rocket cases located at opposite points 
of Titan 2's diameter. This will in- 
volve an over-all weight increase of 
approximately 3,400 lb., with 2,850 
lb. for the bottom stage and 550 lb. 
for the upper stage. 

Titan 3 configuration will embrace a 
variety' of development possibilities: 

• 120-in. solid-propellant rockets might 
be used in both three-segment and five- 
segment arrangements, depending on 
mission requirements. 

• Five-segment, 1 20-in.-dia. solid rocket 
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will be about 70 ft. long— about the 
same length as the Titan 2 bottom 
stage, which also is 120 in. in diameter. 
The five-segment rocket will develop 
approximately 1.55 million lb. thrust. 
Burning time would be approximately 
100 sec. Thus, total thrust of the Titan 
5, using five-segment solid boosters, 
would total approximately 5.23 million 
lb., with 2.7 million lb. for the two 
five-segment solid boosters, 430,000 lb. 
for the second stage (bottom stage of 
Titan 2) and 100,000 lb. for the third 
stage (second stage of Titan 2). 
o Three-segment, 120-in.-dia. solid- 
rocket would develop a thrust of ap- 
proxiinatelv 0.9 million lb. and prob- 
ably would bum for 70 to SO sec. 
Length of the three-segment configura- 
tion would be approximately 52 ft. 

• Typical capability of Titan 3 using 
five-segment solid-roeket boosters would 
be to boost a 32,000-lb. payload into a 
1 50-naut.-mi. altitude orbit in down- 
range launch from Cape Canaveral, 
Fla. To achieve a 300-naut.-mi.-alti- 
tude orbit, payload capability would 
decrease to approximately 29.500 lb. 

• High-energy stages using hydrazine- 
fluorine, hydrogen-fluorine or hydrogen- 
oxygen as propellants are being analyzed 
as fourth stages for Titan 3 to increase 
payload capabilities. Research and de- 
velopment with liquid rockets using 
these fuels is being supported by the 
Air Force and also under company- 
funded programs by some rocket firms. 

• Use of Lockheed's Agena D as a top 


Washington— Ejection and inflation 
of a 500-lb., 135-ft. dia. inflatable sphere 
will be tested this week by the National 
Aeronautics and Space Administration 
in a development launch of a rigid Echo 
sphere from the Atlantic Missile Range. 

The USAF-Douglas Thor launch vehi- 
cle to be used in the test is a standard 
Thor missile modified with an attitude 
control system and a camera housing. 
The Thor will follow the payload after 
separation and photograph inflation of 
the balloon with television and movie 
cameras located in the forward housing. 
The movie camera pack will be ejected, 
and recovery of the camera capsule is 
planned. 

The sphere is an advanced version of 
the Echo 1 passive communications 
satellite, which was launched Aug. 12, 
1960, and is still in orbit. The advanced 
Echo test is nicknamed Big Shot (AW 
Dec. 25, p. 11). and is the forerunner 
of an orbital launch scheduled this 
summer as the payload of a Thor Agena 
B from the Pacific Missile Range. 

The sphere, made by the G. T. 
Schjeldahl Co., consists of two layers 
of Alcoa aluminum foil each 0.00017 
in. thick, laminated to Mylar with a 


stage for Titan 3 is another possibility. 
The Titan 3 using the five-segment 
solid rockets with Agena D as the top 
stage on the Titan 2 core probably 
could place approximately 3,500 lb. 
into a synchronous equatorial orbit, or 
place about 8,000 lb. into an escape- 
velocity trajectory. For a variety of or- 
bit injection conditions. Titan 3 
components— Titan 2 core, the three- 
segment solids and the five-segment 
solids-together with Agena D in the 
various combinations possible could pro- 
vide a wide range of performance capa- 
bility for space missions. 

Titan 3 isn’t seen as the ultimate 
launch vehicle for the Air Force in the 
foreseeable future. Larger vehicle con- 
figurations already arc envisioned, based 
on solid rocket’ boosters even larger 
than the 120-in.-dia. rocket projected 
for Titan 3. Aerospace Corp. has sub- 
mitted to Air Force and Department of 
Defense a work statement for a 1 56-in .- 
dia. solid-propellant rocket motor with 
recommendations that it be developed 
up to preliminary flight rating test. 
Industry observers anticipate that this 
156-in. solid may become a workhorse 
booster for the Air Force. 

In the same work statement, Aero- 
space Corp. also has presented plans for 
an analysis (study project) for a 240-in.- 
dia. solid-propellant rocket, leading per- 
haps to development of one or two 
prototypes for firing trials. NASA pre- 
sumable would be the potential cus- 
tomer for this 240-in. motor. 


thickness of 0.00069 in. The foil is 
coated with alodinc, a substance de- 
signed to provide thennal balance. 

Inflation will be accomplished by 
acetemidc, a sublimating powder. Ap- 
proximately 50 lb. of the powder will 
be packed in the sphere. When inflated, 
the balloon will have a skin stress of 
4,000 lb. per sq. in., and the internal 
pressure will be 0.004 psi. The balloon 
payload will be packed in a 70-lb. 
magnesium alloy canister, oblate sphe- 
roid in shape, which was manufactured 
by Grumman Aircraft and Engineering 
Co. The canister has a 44-in. dia. and 
is 36 in. high. 

The sphere is scheduled to reach an 
apogee of 950 mi. and should be visible 
from a large part of the eastern U. S. 
Launch is scheduled for 6-7 a.m. Tues- 
day. A morning launch is planned to 
permit maximum daylight for recovery 
of the camera capsule. 

Space Recovery Systems. Inc., devel- 
oped the recoverable camera capsule. 
The camera is a high resolution Milliken 
16mm. camera with a 12.5mm. f 2.5 
lens made by the Kinoptik Co. of 
France. The camera weighs 12 lb., and 
will operate for about 12 min. 


Hallamore Electronics manufactured 
the 7.3-lb. television camera, which has 
a 30-dcg. view angle. This camera, 
which will transmit to monitors at 
Hangar AE at AMR, has a 600-linc 
resolution in the center and 300-linc 
resolution at the comers. It will not be 
ejected or recovered. 

The recoverable camera capsule is 
made of aluminum with a nylon ablative 
material covering. It is scheduled to 
impact 250 mi. northeast of San 
Salvador. Primary recovery method will 
be by Grumman SA-16. Technique is 
for the' aircraft to land on the water 
and retrieve the canister, which will be 
equipped with a radar reflector and a 
homing beacon. 

Douglas Asks Excess 
Profit Tax Refund 

I.os Angeles— Douglas Aircraft Co. 
has filed a complaint against the govern- 
ment in the U. S. District Court here 
for refund of S3.1 26.433.75 in excess 
profits taxes paid for 1951, 1952 and 
1953. Similar suits arc in the process 
of being filed by other defense contrac- 

Douglas attorneys list five issues in 
the complaint, four of which involve 
"total assets" and the basis for compu- 
tation of total assets on certain dates 
used for tax purposes. Tire issues are: 

• Whether or not the purchase price of 
a portion of the Douglas Long Beach 
facility was includable in total assets as 
of Nov. 30, 1946. a date used for tax 
computation purposes. 

• Amount to be included in total assets 
with respect to accounts receivable 
under cost-plus-fixcd-fce government 



with respect to inventories of work in 
process under fixed-fee government con- 

• Includability of certain refunds of 
U. S. taxes receivable but not vet col- 
lected by Douglas. 

• Whether Douglas meets the require- 
ments of a relief statute contained in 
the excess profits tax act based on an 
increase in Douglas’ capacity for pro- 
duction between Dec. 31, 1946 and 
Dec. 31, 1949. 

Outcome of Douglas’ attempt to re- 
cover the excess profits taxes is of con- 
siderable interest to other companies 
taxed under the same act. Of special 
interest, because of its wide application, 
is the third issue on the amount to be 
included in total assets with respect to 
inventories of work in process under 
fixed-fee government contracts, accord- 
ing to Douglas tax counsel Bruce Hunt. 

The district court, upon receipt of the 
Douglas complaint, has given the gov- 
ernment the customary 60 days in which 
to reply. 


New Echo Sphere to Be Launched 
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Synchronized Ranger TV Cameras 
To Photograph Lunar Impact Area 


Los Angeles— Ranger spacecraft Nos. 
6 through 9 will each carry six Videcon 
cameras synchronized for obtaining 
sequential high-resolution television 
photos of the lunar impact area, scien- 
tists from Jet Propulsion Laboratory 1 re- 
vealed here before a meeting of the 
American Geophysical Union. 

These four spacecraft were added to 
the original series of five hard-landed 
Ranger vehicles described last fall (AW 
Sept. 4, p. 2S) for the purpose of secur- 
ing high-resolution photos. 

Photo Resolution 

The resolution of television photos 
taken by these cameras is expected to be 
a fraction of a meter, perhaps as good as 
10 centimeters, according to Albert R. 
Hibbs, chief of Jet Propulsion Labora- 
tory’s Space Sciences Division. 

The Astro Electronics Division of 
Radio Corp. of America is developing 
the cameras for JPL, which manages 
National Aeronautics and Space Admin- 
istration’s unmanned lunar and plane- 
tary programs. 

Cameras aboard the first three Rang- 
ers designed for uncontrolled lunar im- 
pacts will also provide photos of the 
impact area taken before landing, but 
not with the resolution expected from 
Rangers 6 through 9. Optical resolu- 
tion of cameras on Rangers 3 through 5 
will be three to four meters (two meters 
between television lines). 


Approval of a plan for a series of 
lunar orbiters (AW Oct. 17. 1960, p. 27 
and Aug. 14, p. 28) which would orbit 
the moon and map both its front and 
back sides is regarded as almost certain, 
it was indicated at the meeting. These 
shots would take place during the pe- 
riod when the final Surveyor (soft- 
landed stationary vehicle) shots are at- 
tempted or immediately following these 
flights. The orbiters, like the Surveyor 
series scheduled for 1963-1966, will use 
Atlas-Centaur boost vehicles. 

Resolution of the photos taken by 
orbiter cameras probably will not be 
greater than one meter for selected 
areas, 100 meters for an entire map. 

Hibbs also indicated that the Voy- 
ager series of spacecraft, to be designed 
for interplanetary exploration, will carry 
highly complex planetary roving vehi- 
cles capable of performing a number of 
scientific missions. They are to obtain 
and prepare planetary soil samples, and 
perform geological, and at least on the 
planet Mars, biological analyses. 

Prospector program, NASA-JPL un- 
manned soft-landing spacecraft intended 
to have the capability of prowling over 
the lunar surface, obtaining and return- 
ing lunar samples to earth, will be re- 
oriented— as expected— to directly assist 
manned lunar exploration program. Pros- 
pector’s roving lunar vehicle will be 
utilized in direct support of the manned 
mission and will probably include con- 


Space Liaison Office 

Washington— Efforts to increase civil- 
military space cooperation arc about to 

between the Air Force Systems Com- 
mand and the National Aeronautics and 
Space Administration. Lt. Gen. Howell 
M. Estes, Jr., deputy AFSC commander 
for aerospace systems, is expected to be 
chief AFSC representative. 

This reflects the Administration's de- 
sire to smooth relationships between 
USAF and NASA at the working level 
(AW Jan. 1, p. 15). Administration 
leaders and top Air Force officials re- 
cently have insisted that AFSC be less 
vocal in its advocacy of a larger military 
space role. Gen. Estes requested the 
recent Army briefing on its space ca- 
pabilities (AW Dec. 11, p. 29). 


trols for remote operation from a lunar 
base by astronauts. 

NASA and JPL currently estimate 
that only one out of three of their un- 
manned lunar/ planetary' launches will 
be successful. This estimate is based 
on a 40-60% statistical reliability asso- 
ciated with ballistic boosters plus the 
addition of at least one booster stage 
(like Agena B for the Rangers and 
Mariner R). 

Jet Propulsion Laboratory is plan- 
ning dual planetary' launches starting 
with Mariner R to increase likelihood 
of success on these long-term missions. 
The second shot will he fired from the 
same pad as closely as possible after 
the first shot. 
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Aerospace Industry Backlog Drops Slightly 


Washington— Census Bureau reported the value of the back- 
log of orders for aircraft, missiles, space vehicles and engines 
totaled almost S14.1 billion at the end of the second quarter 
of 1961. 

This was a 3% decrease from the S14.6 billion backlog at the 
end of the first quarter, 1961, and an 8% decrease from the 
S15.3-billion backlog shown for Dec. 31, 1960. 

Aerospace Industries Assn, reported in a year-end review 
that the decline during the first two quarters of 1961 was some- 
what below the level of sales. The association added that this 
trend was expected to be reversed during the last half of 1961 
or early 1962 (AW Jan. 1, p. 24). 

The Census Bureau reported the aerospace figures for the 
first time in its quarterly publication. Current Industrial Re- 
ports. Future summaries will be published quarterly, although 


the first contained reports for the first and second quarters due 
to delay in receiving the industry figures. 

The bureau said the third quarter summary will be ready 
for publication by the end of January, and the annual summary 
during May. 

The aerospace reports supersede the Quarterly Backlog of 
Aircraft, Aircraft Engines and Propellers published until the 
end of 1960. 

The separate data for missiles, space vehicles, and missile and 
space vehicle engines formerly appeared under the heading 
Other Products and Services. Data for the summary was com- 
piled from 64 aerospace companies producing, assembling, de- 
veloping or basing prime system responsibility for complete 
missiles, space vehicles, and engines or propulsive units for 
missiles and space vehicles. 


(MIUIONS OF DOLLARS) 


Second Quarter 1961 














Space vehicle systems and Iheir engines and/or propul- 


»w within the scope of 




ce vehicle systems, propulsion units, engines' 


ing categories. 
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Avco Wins Major C-141 Subcontract 

Avco Corp.'s Nashville Division, competing with five other bidders, last week won 
the fifth and probably the largest of the major subcontracts for the Lockheed C-141 
USAF turbofan cargo transport. 

Lockheed recommended Avar's bid for the wing box-beam assembly to USAF's 
Aeronautical Systems Division and the selection was approved by USAF headquar- 
ters. Other bidders were understood to be Douglas Aircraft Co.. Northrop Co.. 
Boeing' Wichita. Fairchild Stratos Corp., and Avro Aircraft of Canada. 

The first two major systems contracts also were awarded, one to Garrett Corp.'s 
AiRcscarch Division for the environmental system, and the other to the Rcndix- 
Fclipsc Pioneer Division for the automatic fliclit control svstem to he designated 

the PB-60. 

Like the previous sulicoutracts awarded, these cover only the first five aircraft but 
follmv-ons are expected. Dollar amount of the Avco initial contract is S6.3 million. 
Twenty-one major structural subcontracts arc included as part of Lockheed's package 
for subletting 60S? of the C-141 work, with the first five considered the largest. 'Ilic 
other four arc General Dyiiamics-Convair for the tail section. Rohr Aircraft, the 
power packages. Cleveland Pneumatic, the nose landing gear, and Bcrnlix Products 
Division the main landing gear. 

Other structural subcontracts include the cargo floor, flaps, ailerons, wing leading 
and trailing edges, etc. Deadline for award of the last of these— the rail and roller 
assembly— is November (AW Oct. 9, p. 50) and the subcontracting program is on 
schedule. 

Garrett bid the environmental system as a package, although it included four major 
subsystems that were bid separately by some companies, with the number of bidders 
ranging from > to 14. Subsystems were the air conditioning, cabin pressurization, 
bleed air, and miscellaneous pressure and temperature valves. 

One systan previously was awarded— the fuel gaging svstem to Liquidometcr Corp. 
Seven others arc yet to be awarded: electrical power generating equipment including 
constant speed drives, auxiliary power unit, primary flight controls, flap actnating 
system, fire detection, fire extinguishing, and smoke detection. 


Blast Effect Tested 
In Pershing Launch 

Pershing tactical ballistic missile, test- 
ing warhead components, was success- 
fully fired from a mobile erector- 
launcher for the eighth consecutive 
time at Cape Canaveral Dec. 2S. 

Score for the missile is now 24 com- 
pletely successful shots in a total of 2S 

llc-.it and blast measurements were 
part of the Dec. 28 test. Instrumenta- 
tion was placed in foxholes, behind 
sandbags and in the open at various 
distances from the launch point to 
measure the possible effect on troops 
firing the missile in the field. 

Armv last week awarded two contracts 
totaling SI 11.757,956 to the Orlando. 
Fla. division of Martin Marietta Corp. 
to continue work on the missile. 

Pt. Arguello Tracking 
System Operational 

Long-range radio tracking system, 
combining high precision automatic 
radar and Doppler devices, is now op- 
erational at the Navy’s Pt. Arguello. 
Calif., missile facihtv and will be used 
to provide instantaneous and more ex- 
act tracking of ICBMs launched from 
Vandenberg AFB over the Pacific Mis- 
sile Range. 


The General Electric-developed sys- 
tem. designated Gersis (for General 
Electric Range Safety Instrumentation 
System), is planned primarily to assist 
range safety personnel in following tra- 
jectory and obtaining predicted impact 
data on Nike Zeus/Atlas intercept test 
launches from Vandenberg. 

I lowevcr, GE officials said Gersis also 
will be used on PMR missile launches 
of other types. 

Gersis will locate the missile immedi- 
ately after launch and follow it through 
burnout providing continuous present 
position inhumation and impact pre- 
diction. 

In the Nike Zeus/Atlas intercept 
tests, the system is expected to provide 
protection for personnel and property 
on inhabited islands near the missile 

The system feeds tracking data into 
a ground-based digital computer where 

ti t e s determination is made of 
the missile’s position and rate of move- 

Gersis supplies complete real-time 
impact prediction data with predicted 
impact point, corresponding to ter- 
mination of thrust at any instant 
throughout powered flight, furnished as 
a continuous real-time display on range 
safety charts. 

Gersis was installed at Pt. Arguello 
bv GE's Defense Systems Department. 
Syracuse, N. Y., under a 53-million 
Navy contract. 


Less Excess Profits 
Found in Fiscal 1961 

Washington — Renegotiation Board 
found less excess profits on government 
contracts in Fiscal 1961 than in any 
year since the agency started full opera- 
tion in Fiscal 1955, according to its 
annual report to Congress. 

The board determined there were ex- 
cess profits of SI 7.200.093 in Fiscal 
1961. compared with S52.70S.003. 

The spokesman said the compara- 
tively low figure probably is a temporary 
situation rather than a trend. 

News Digest 


International Telephone & Telegraph 
Corp. is making overtures to acquire 
Packard Bell Electronics Corp.. I. os 
Angeles, which several weeks ago re- 
ported a $91 million net loss for the 
year ending Sept. 30. Other companies 
mentioned as being interested in the 
Los Angeles firm arc Litton Industries. 
Douglas and General Telephone. 

Swiss air force plans to integrate the 
Hughes TARA.N 1 fire control system 
into the 100 Dassault Mirage 3Cs it 
has on order rather than the standard 
French CSF Caesar unit. An applica- 
tions engineering contract was signed 
in Bern late last month. Finn awards 
arc expected to follow. TARAN, used 
in the Northrop N-156, was one of 
several systems including the Caesar 
under consideration and its tentative 
adoption marks a breakthrough in U. S. 
industry efforts to sell on the Swiss de- 
fense market. 

Bids from a team of Douglas and 
General Electric and individual bids 
from General Dynamics Astronautics. 
Lockheed, Martin and Space General 
were received last week in the first 
phase of the Rift nuclear rocket stage 
competition (AW Dee. 11. p. 34). Na- 
tional Aeronautics and Space Adminis- 
tration may ask all these firms to enter 
the phase 2 bidding. 

Soviet-made MiG-19 Farmer jet 
fighters. Mi-1 Hare and Mi-4 Hound 
helicopters and Czech-made light air- 
craft were paraded in Havana last week 
on the occasion of Cuba s celebration 
of the third anniversary of the over- 
throw of the Batista dictatorship. 

Rep. Francis Walter (D.-Pa.) said the 
Civil Aeronautics Board inquiry into the 
Imperial Airlines crash Nos. 8 “has 
disclosed shocking conditions in main- 
tenance and operation of aircraft" by 
supplemental airlines (AW Dee. 18. p. 
103). He said such airline operations 
should be closely controlled. 
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AIR TRANSPORT 


Carriers Fear Soaring Airport Charges 


Airlines feel FAA’s insistence on high fees at Dulles 
International may lead to increased costs elsewhere. 

By Robert H. Cook 

Washington— Airline concern over rising operational costs has been intensi- 
fied by the possibility that the Federal Aviation Agency's proposed charges at 
Dulles International Airport will lead to higher airport use fees throughout 
the nation. 

Greatest current fear is that adoption of FAA's user charge formulas and 
revenue use philosophy will encourage most major airports to increase their 
charges, providing more revenue at little cost to municipalities and greatly 
increased costs to the airlines. If this should happen on any extensive scale, the 
airlines contend, it would make a mockery of operational economy procedures 
suggested by Civil Aeronautics Board and rekindle industry interest in a new 
round of fare increases. 


Magnitude of the problem, according 
to the estimates of one major trunkline, 
is illustrated by the fact that the in- 
dustry's total airport expenses were only 
$31 million on operating revenues of 
$1.4 billion in 19 57. but preliminary 
estimates of this cost for 1961 are $97 
million on total operating revenues of 
$1.9 billion. Landing fees, which ac- 
count for a minor portion of airport 
costs, increased 4474 during this period, 
while revenues climbed only 37%. 
Airport Profits Sought 

Because of the complexities involved, 
there is no accepted standard of airport 
charges, the Airport Operators Council 
points out. But the heavy growth of air 
traffic over the past decade, coupled 
with the expiration of nearly 50% of 
airline airport contracts now in effect 
and the desire of communities to avoid 
extra taxes, has caused many major 
cities to seek ways to make their air- 
ports not only self-sufficient but pro- 
ducers of revenue. 

FAA, which has been severely criti- 
cized by the airlines over the proposed 
contract terms at Dulles and the blunt 
statements of Administrator N. E. 
1 lalaby, stoutly denies that it is setting 
any "precedent" in carrier contracts. 
Landing fees have been raised, counter 
and hangar space rentals increased and 
general costs to the carriers raised by 
many cities, cither as contracts expired 
or as new terminal facilities were con- 
structed. In essence, one FAA spokes- 
man said, the agency is following the 
lead already established by many cities, 
with the major difference being that 
$1 10-inillion Dulles Airport is being 
built from the ground up to be an out- 
standing example of a jet age airport. 

Bargaining position of the airlines 


with cither FAA or any of the larger 
cities is not strong, one airline spokes- 
man explained, since I lalaby is in an 
ideal position to press home his de- 
mands as both “landlord and police- 
man” for Dulles, and the airlines are 
economically forced to go along with 
airport cost increases at their major 
traffic generating points. 

In view of the nation-wide boom in 
terminal construction, carriers wryly 
comment they have no chance of escap- 
ing higher rates when the cities insist 
on tearing down the old facilities. One 
bright spot, they admit, has been the 
general layout and method of negotia- 
tion over the new Los Angeles complex. 

FAA so far has not set any definite 
rates for the airlines at Dulles, but has 
suggested a landing fee rate of between 
23 and 35 cents per 1.000 lb. of gross 
landing weight. Talks between FAA 
and the carriers are scheduled this week 
on desired counter space requirements. 
The setting of a rental rate for this space 
depends on still more imponderables, 
such as the operation of a fleet of mobile 
lounges and whether to assess their 
operation as an addition to landing fees 
or as a terminal building cost. 

FAA Pressure Hinted 

I lalaby has made it clear that while 
FAA will consult with the industry on 
the final design of Dulles and the ap- 
plicable rates, there will lie a minimum 
of delay in arriving at any final figures. 
I lalaby recently cited the possibility of 
having to deal with a "negative atti- 
tude" by airlines in final negotiations 
and the "gladiators sent out with little 
spears" bv the carriers. lie emphasized 
that if FAA was unable to come to 
definite agreements with the carriers, 
it might be necessary to exercise a 


degree of "airportmanship” to convince 

Industry sources interpret "airport- 
manship" as the relative negotiating 
strength of each party, and note with 
reluctance that FAA is not an “or- 
dinary" airport operator which has to 
dicker with a customer, but a govern- 
ment landlord immune to local political 
pressure often enlisted by the industry 
to avert unwanted airport increases. 

An illustration of just how far FAA 
has pushed its authority, the airlines 
claim, is the agency’s adoption of the 
mobile lounge concept, which the in- 
dustry asked FAA to re-evaluate in April. 
By August, the carriers proposed an al- 
ternative to the concept on the basis of 
an independent study in favor of a finger 
terminal system. While the airlines 
were preparing for a final meeting with 
FAA on this question in November, 
I-'AA announced a finn order for the 
equipment had already been placed. 

Tire carriers also feel FAA acted 
“arbitrarily" by increasing landing fees 
at Washington National Airport from 
the seven cents per 1,000 lb. of 
gross landing weight to 15 cents. Hal- 
aby’s reply was that the industry had 
“lived in clover for years" on the former 
rate— a position echoed around the coun- 
try by many airport managements when 
renegotiating new contracts. 

Other Increases 

The agency also wants to increase 
hangar and counter rental rates from 
their present S2.10 per square foot to 
more than 53.50, on the premise that 
although Washington National has 
turned a profit for the past 10 years, 
these two areas have not contributed a 
fair share of the terminal's operating 

FAA's operational blueprints for 
Dulles follow the basic formula of divid- 
ing the airport into three basic areas 
of runways, terminal and maintenance, 
with the user of each separate section 
paying full costs in a manner similar 
to that now cmplovcd at such airports 
as Los Angeles International. 

Airlines would be charged runway 
and hangar rental fees calculated at an 
estimated breakeven need for yearly 
operation. Interior of the terminal 
building would be amortized on the 
basis of a square footage cost, with one 
half the area being non-revenue-produc- 
ing public area, one quarter reserved 
for airline counter space and the bal- 
ance for concession operations. Agency 
spokesmen estimate that concessions, 
to be awarded on the basis of a miif'- 
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BOAC Trims VC. 10 Order 

London— British Overseas Airways Corp. last week formally signed its VC.10 jet 
transport contract with Vickcrs-Armstrongs. cutting three standard VC.lOs from 
its order for 15. 

As it stands, the contract calls for delivery of 30 Super VC.lOs and 12 standard 
VC.lOs. Tire move now puts the Vickers order book at 54. Other customers are 
Royal Air Force, five (AW Sept. 11, p. 37), Ghana Airways, three, and British 
United Airways, four. 

The possibility that the BOAC order might change was hinted earlier this year 
in the airline's annual report, when Chairman Sir Matthew Slattery mentioned that 
re-equipment plans would be subject to British Treasury review. Tire airline also 
has predicted a heavy deficit for Fiscal 1961 operations (AW Dec. 18. p. 50). 

'Hie order also invoh-cs complying with the Chancellor of the Exchequer's edict 
on capital investment limitations hv nationalized corporations. In ROAC's case, 
the VC.10 order, with engines and s|iarcs, amounts to S423 million. 

Negotiations started Jan. 14. 1958. when BOAC ordered 35 standard VC.lOs. 
with an option for 20 more, but the order was revised in June. 1960. to order 10 
Super VC.lOs. an airplane 28 ft. longer. 

When this aiqilanc was revised downward to the present 171 ft. 8 in. length. 
BOAC decided to switch its order to 30 Supers and 1 5 standards. The latter airplane 
is 158 ft. long. The airline feels that with 30 Supers and 12 standards, the airplanes 
can be more fully utilized in the BOAC world-wide network. 

'flic standard VC.10 can carry a maximum of 150 passengers and the Super 
VC.10 can carry 180 in economy class. Capacity in mixed class is 135 passengers 
for the standard and 163 for the Super. Design payload for the standard is 38,000 lb., 
against 45,000 lb. for the Super. 


mum guarantee on a long-term basis, 
will cover nearly 80% of the airport's 
annual operating costs. 

Airlines, in the case of Dulles and 
other airports where rising operational 
costs arc becoming a serious problem, 
object to this area support concept and 
favor an over-all pooling of all revenues, 
which would have the effect of holding 
their airport costs at a lower level. 

Indicative of FAA's desire to put the 
operations of both Dulles and National 
on a self-supporting basis is its con- 
tinued interest in creation of a National 
Capital Airport Corp. If approved by 
Congress this year, the independent 
corporation would control both air- 
ports, with total revenues earned placed 
in a special fund for their use, as op- 
posed to the present system of turning 
revenues over to the U. S. Treasury. 

Stating the case for municipalities, 
Francis T. Fox, general manager of Los 
Angeles International, notes: "The air- 
port should generate enough revenue 
to write off its own expense. You’ve 
got to put aside a decent reserve for the 
future. The time is long past when you 
can go to the community and ask it to 
vote $1 million in general obligation 
bonds to add 1,000 ft. of runway when 
this competes with the need of schools 
and hospitals." 

Fox noted a growing trend to make 
airports self sufficient and supported 
the division of airports into the three 
main segments of maintenance, runway 
and terminal areas. Maintenance can be 
made self sufficient: runways can not 
because landing fees are too low. but 
the terminal area is one that "can really 
make money," lie said. Airports cus- 
tomarily operated at a loss for years, he 
noted, and since terminal area rentals 
and concessions have proven profitable 
in recent years, cities should be per- 
mitted to plow back any realized profits 
into a reserve fund for future growth, 
rather than using this money to imme- 
diately lower landing fees. 

While many cities have already un- 
dertaken a program of revamping their 
airport contracts. Denver, Colo., lias 
most often been cited as an example of 
the city government versus the airline 
user debate. 

More than 20 years ago. United Air 
Lines signed a long-term contract with 
the city, calling for a landing fee of 
about three cents per 1.000 lb. of 
gross takeoff weight. Faced with a need 
for extensive airport improvements at 
Stapleton Field, including runway con- 
struction and additions, the citv ap- 
proached United and Continental Air- 
lines with a proposal that thev pav an 
increased rate of 9.5 cents to reflect the 
cost of a $20 million airport revenue 
bond issue. United has been paying the 
increased fee, under protest. Its present 
contract has three more vears to run. 

One of the carrier’s basic objec- 


tions to the increase, aside from the 
fact that the fee is now being leveled 
on the basis of far higher gross landing 
weights and increased flight schedules, 
is that the city would realize an earned 
reserve of $30 million over the next 27 
years, above and beyond the cost of 
operating the airport. The airline argues 
that this reserve fund is too high and 
will end up in the city’s general budget 
fund, rather than being used to lower 
the airline costs at Stapleton. 

The city’s reply is that only $1 2 mil- 
lion of the authorized bonds have been 
issued and that terms of the bond issue 
clearly state that any reserve earned in 
excess of actual need can only be used 
to retire bonds in advance of their ma- 
turity date, or to install new capital im- 
provements at the airport. Twenty-five 
vears ago, no one could foresee the need 
for jet runways, the city contends, 
noting that it would seem naive to 
assume no further capital improvements 
will be needed over the next 25 years. 

Comparing the cooperation of other 
municipalities on its system. United 
noted that it and other airlines had 
signed a long-term contract with Chi- 
cago for the operation of O'Uare Field 
under which all revenues are returned 
to the airport under a formula resulting 
in lower landing fees, hangar and coun- 
ter rental charges for the airlines. This 
was achieved by underwriting of a 5120- 
million bond issue by the carriers using 
O’Harc. Denver countered that this 
arrangement cost Chicago a higher in- 
terest rate than Denver, and that the 
original cost for the first stage of O’Harc 
development is now almost $35 mil- 
lion above original estimates. In addi- 


tion. the city claimed there is a current 
need for an extra $26 million for new 
items not originally contemplated in 
the O’Harc budget. 

Faced with the prospect of a flurry 
of airport contract changes, the industry' 
through the Air Transport Assn, has 
had a report on this problem prepared 
by the Stanford Research Institute of 
South Pasadena. Calif. The report is 
understood to have made a thorough 
survey of the complex formulas now in 
use, with these suggested means of 
meeting the problem: 

• Pricing of airport services should re- 
flect the difference between primary and 
secondary airport functions and the op- 
erating characteristics of specific users. 

• Airports should be recognized as sepa- 
rate entities for management purposes. 

• Airlines, since they produce the mar- 
ket for other airport revenue, should 
bear only the costs that cannot be re- 
covered in other ways. 

• Communities should decide whether 
their airline service is valuable enough 
to justify the subsidy necessary to oper- 
ate the airport. 

• Best method of financing airport de- 
velopment appears to be the issuance 
of general obligation bonds, requiring 
airport revenue to be earmarked for 
bond retirement. 

• Uniform system of accounts for air- 
port operators could be instituted by 
FAA under existing legislation, and 
would make it possible to achieve a rea- 
sonable comparison of costs and revenue. 

• Failure of airport operators to charge 
reasonable fees, and thus avoid contin- 
ued disagreements with airlines, could 
lead to government price fixing. 
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Franco Government Asks Entire 
Iberia Air Lines Board lo Resign 


By L. L. Doty 

Franco government has asked for the 
resignation of the entire board of direc- 
tors of Iberia Air Lines of Spain, Avia- 
tion Week has learned. 

The changes, which have been ex- 
pected for some time (AW July 3, p. 
34), were precipitated by Institute 
Nacional de Industrias (INI), the agency 
which owns the state-operated airline. 

Indications are that Tomas Delgado 
Perez de Alba, board chairman and 
president of the airline and one-time 
president of the International Air Trans- 
port Assn., is included in the shakcup. 
Cesar Gomez Lucia. Iberia director 
and general manager and one of Spain's 
most knowledgeable airline veterans, 
also has moved out of his post, l ie had 
been anxious to retire during the past 

No other management officers have 
been affected by the government move. 
Key to the future of Iberia lies in the 
replacement of Gomez. Some observers 
close to the Iberia situation have long 
feared that INI will fill the general 
management position-the top operating 
post in Iberia's management structure 
—with either a high-ranking air force 
officer or a person entitled to political 
patronage. 

Such a move would leave the airline 
in its present state of slow progress and 
development. It would certainly con- 
tinue to suppress the small core of 
managerial talent that has achieved 
some success in attaining recognition in 
international air transportation for 
Iberia, despite handicaps imposed upon 
it by the former board. 

On the other hand, many observers 
are interpreting the INI move as indi- 
ready to inject new life in the carrier 
by providing it with a strong and ex- 
perienced top management leader, and 
a board of directors more sympathetic 
to the airline's requirements than the 
previous board is said to have been. 

The latter group has been charged 
with hampering Iberia’s growth through 
a stringent, sometimes miserly, control 
of expenditures that has blocked the 
development of an adequate re-equip- 
ment program and an effective sales and 
promotional plan. It is highly possible 
that, if the government upgrades any 
of Iberia's experienced officers now on 
the company roster to the top position, 
Iberia may emerge as a new competitive 
threat on international routes. 

In the past, Iberia has been allowed 
to founder without a firm goal because 
of a split opinion as to where its major 


market lies. One faction insists that 
the airline should develop its strength 
on the lucrative North Atlantic route, 
while opponents hold that the carrier's 
natural market belongs in Spanish- 
speaking Latin American countries. This 
group also feels that the North Atlantic 
route should be served with a perfunc- 
tory schedule for diplomatic purposes 

This split has never been resolved by 
the board of directors and, as a result. 
Iberia's small fleet of aircraft has been 
thinly spread to serve both markets, so 
that neither has been provided with a 
competitive frequency of service. 

INI took the initiative in providing 
Iberia with its Douglas DC-S turbofan 
transports, an indication that it has 
stronger interest in developing Iberia 
than is generally believed. If this is 
true, it is very possible that it has 
dropped Iberia's board of directors be- 
cause of a failure to allow the airline 
to progress normally. Not to be over- 
looked. however, is the fact that board 
positions carry substantial prestige, arc 
sought after and arc controlled by a 
government always willing to grant fa- 
vors to its benefactors. 

The airline has also been hindered 
bv the lack of funds to exploit major 
U.S. markets. The U.S. sales staff 
is efficient and productive but it oper- 
ates without proper sales tools. Adver- 
tising budgets arc small and because of 
the limited size of sales staffs, proper 
geographic distribution of sales efforts 
is not possible. A group within Iberia's 
management has long striven to correct 
this deficiency, without any success. 

Meanwhile, Iberia has lagged in the 
development of traffic on the North 
Atlantic route, with TWA, sole U.S. 
carrier serving Madrid, capturing the 
lion's share of business to and from 
Spain. 

Most Airlines Seek 
New Fare Increase 

Washington— Trunkline carriers filed 
tariffs for a general 3'! fare increase 
last week in the wake of a Civil Aero- 
nautics Board decision rejecting a variety 
of higher increase proposals in favor of 
the slight rise (AW Jan. 1, p. 27). 

Bv the middle of the week all 1 1 
trunklines, plus North Central, Mohawk 
and Frontier Airlines had filed for the 
increase effective Feb. 1. and the bal- 
ance of local service airlines were ex- 
pected to follow. 

While significantly short of the pro- 
posed fare increases which ranged well 


above 5%. the raise suggested by CAB 
was quickly accepted and brought the 
total fare increase granted since 1958 
to almost 30%. The increase will be 
permitted for six months, during which 
CAB will examine other means of im- 
proving the industry’s financial status. 

Although dissatisfied with the in- 
crease, since it is not only smaller than 
requested but in its across-the-board 
form it fails to narrow the revenue gap 
between first-class and coach services, 
airlines generally conceded the increase 
will probably improve earnings without 
affecting traffic growth. 

On this assumption, Continental Air 
Lines estimated the increase will raise 
its revenues an estimated SI million 
during the six-month period. United 
estimated earnings would increase bv 
SI 3.5 million annually; American, SI I 
million; Eastern. $8 million; Trans 
World Airlines. S7.5 million; Delta. S5 
million and Braniff, S2 million. 

Tokyo Flight to Begin 
Swissair 990 Service 

Geneva— Swissair plans to inaugurate 
scheduled service with its Convair 990 
Coronado medium-range jet transports 
on Mar. 9 with a flight over its Far 
Eastern route to Tokyo. 

At the time, four of five 990s Swiss- 
air plans to operate will be on hand, 
with the fifth scheduled to arrive in 
July. Two other Swissair-owned 990s 
to be leased to Scandinavian Airlines 
System are due to be delivered in Feb- 
ruary and March, and SAS probably 
will begin sendee with them on its 
southern route to Japan later in the 
spring. 

Final details of the formal contract 
for the purchase of the aircraft and the 
lease of the two to SAS were still being 
negotiated last week. 

With the 990s in operation, Swiss- 
air will return to Convair the two 880 
transports it leased last fall, following 
a delav in Coronado deliveries, in order 
to meet the jet competition of airlines 
on the Far Eastern run. The first air- 
craft is expected to be returned in 
March, the second in April. 

Swissair also will use its five aircraft 
on schedules to South America and the 
Middle East. 

Meanwhile, SAS Interim President 
Curt Nickolin apparently has agreed 
to extend his tenure with the airline 
in order to complete his reorganization 
plan. The reorganization is an effort 
to bolster the carrier’s sliding financial 
fortunes, a chore, according to one offi- 
cial, "that is considerably more com- 
plicated than anyone anticipated." 
Nickolin, a Swedisfi electronics execu- 
tive who stepped in on a temporary 
basis last summer, originally had 
planned to leave at the end of the year. 
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Airline Defers Helicopter Order; 
Blames FA A Rule, Traffic Drop 


Washington— Chicago Helicopter Air- 
ways last week told the Civil Aeronau- 
tics Board it would defer its order for 
four Sikorsky S-61L helicopters for at 
least six months because of a decline 
in traffic and new Federal Aviation 
Agency operating restrictions. 

Should CHA decide to purchase the 
helicopters later, however, the contract 
with Sikorsky will require renegotiation, 
since actual sale was contingent upon 
the airline getting a loan guarantee from 
the CAB before Dec. 31. The loan 
guarantee had not been approved as of 
that date. 

C. W. Moore, CHA executive vice 
president, told the Board that the recent 
shift in airline operations from Chi- 
cago’s Midway Airport to O'Hare Field 
has affected the level of passenger traf- 
fic. With the virtual phase-out of sched- 
ules at Midway, demand for helicopter 
service between Midway and the Chi- 
cago Loop and between Midway and 
O’Hare has dropped sharply, seriously 
disrupting the triangular traffic pattern 
that gave the carrier its earlier spectacu- 
lar growth. 

Moore also said that new FAA regu- 
lations pertaining to twin-turbine heli- 
copters affect their utility in scheduled 
airline helicopter sendee. He apparently 
was referring to interim procedures 
which call for raising standards for the 
determination of acceptable emergency 
landing sites for multi-turbine heli- 
copters. 

To meet these standards in the Chi- 


cago area would require a costly capi- 
tal outlay, according to Moore. New 
York Airways feels that it is properly 
equipped with adequate emergency 
landing sites, according to its interpre- 
tation of the new procedures. 

CHA will continue to operate its 
fleet of single-engine S-58 helicopters on 
the route. Moore emphasized that the 
airline is not deferring the order be- 
cause of dissatisfaction with the per- 
formance of the S-61. 

Youth Fares Failed 
To Generate Traffic 

Washington— Initial reports to Civil 
Aeronautics Board by domestic trunk- 
lines indicate that the experimental 
youth fare plan failed to generate new 
traffic and may have caused some diver- 
sion from first-class and tourist catcgo- 

United Air Lines, for example, esti- 
mates that youth fares accounted for 
2.47% of all traffic handled between 
Sept. 1 and Nov. 17. If this traffic was 
diverted from regular classes. United 
reported, the loss to the airline was 
SI. 19 million. 

TWA conducted a small survey 
which disclosed that 63% of vouth fare 
passengers was actually diverted from 
other hire classes. However, the airline 
found that there was no material ef- 
fect on over-all revenues as a result of 
the youth fares, but that a S20.000 


increase in expenses was incurred 
through handling costs of the experi- 
mental fare. Net result was a slight loss. 

Delta Air Lines reported that it was 
not certain what actual effect the youth 
fares had on traffic diversion or on gross 
revenues. But the airline concluded 
that the youth fare failed to stimulate 
any new traffic. Traffic growth rate dur- 
ing the period the youth fares were in 
effect was less than the 11 -month 
growth rate of 9.5% recorded in 1961. 

Delta said it was not possible to de- 
termine the effect the youth fare had on 
no-shows, but felt that a substantial in- 
crease in late cancellations was attribu- 
table to the youth fare passenger. 

National Airlines said that 1.92% of 
all traffic was vouth fare passengers. 

Youth fares went into effect Sept. 1 . 
remained in effect until mid-November 
on some airlines and until the end of 
November on others. 

Eastern Asks CAB For 
Air Shuttle Extension 

New York-Eastern Air Lines has 
filed for an extension of its “air shuttle” 
service with CAB to provide Boston- 
Washington nonstop flights beginning 
Feb. 1. The low-fare, no reservation, 
uarantccd scat sendee now operates 
etween New York and Boston and 
New York and Washington. 

The Boston-Washington flights will 
be scheduled on a fivc-a-day basis during 
business days. They will depart both 
terminals at 7:30 and 11:30 a.m. and 
2:30, 5:30 and 8:30 p.m. As with the 
present sendee, standby piston equip- 
ment will be used to assure all passen- 
gers a seat. 
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Northeast, Hughes Tool and Atlas 
Agree on Financial Aid Program 


Bv Ward Wright 

W ash ington— Northeast Airlines, 
Hughes Tool Co. and Atlas Corp., 
owner of a 56% controlling interest in 
the airline, have agreed on a financial 
program designed to save Northeast 
from possible bankruptcy. 

Northeast revealed the program after 
several months of trying to find a way 
out of its financial troubles (AW Dec. 
4, 1961, p. 39). Before the agreement 
can become effective. Northeast must 
first persuade creditors who financed its 
aircraft and its major suppliers to post- 
pone demands for payment on past due 
debts. Hughes Tool then must approve 
these arrangements. 

Tire agreement, subject to Civil Aero- 
nautics Board approval after all parties 
agree with arrangements, calls for: 

• Hughes Tool to acquire the 996,000 
shares of common stock and the SI 6 
million subordinated notes Atlas holds 
in Northeast. Cost to Hughes Tool will 
be $5 million cash payable within 30 
days of CAB approval. 

• Hughes Tool to use its "best efforts" 
to provide or obtain sufficient funds to 
ensure Northeast’s financial integrity. 

• Cancellation by Hughes Tool and 
Atlas of interest payments that would 
have come due during 1961 and 1962 
on previous loans. The move will save 
Northeast $1.2 million in 1961 interest 
payments and SI. 5 million for 1962. 

• Interim financial assistance. Hughes 
Tool has agreed to give Northeast as 
much as SI million to enable the carrier 
to operate full schedule throughout the 
winter season. Such assistance already 
has CAB approval pending the outcome 
of the Northeast Control Case (AW 
Dec. 11. p. 41). 

Meanwhile, Eastern Air Lines last 
week was awaiting CAB action on East- 
ern’s request for permission to cross- 
examine Howard R. Hughes concern- 


ing his intention to gain control of 
Northeast through Hughes Tool Co. 

Easteni asked CAB to subpoena and 
issue an order of deposition to compel 
Hughes to answer under oath before an 
appropriate CAB officer in Washington 
on Jan. 16 any questions it might ask 
concerning Hughes' relations with 
Northeast. Eastern acted under a CAB 
rule of practice authorizing such a pro- 
cedure if proper application is made and 
it is for good cause. 

Eastern said that it wanted to quiz 
Hughes before the CAB launches a full- 
scale evidentiary hearing on whether it 
would be in the public interest for 
Hughes Tool to control Northeast. The 
examination of Hughes would prevent 
the possibility of Eastern being taken 
by surprise if Hughes later testifies at a 
formal hearing. Eastern said. 

Eastern listed 23 questions it wanted 
to put to Hughes about his or Hughes 
Tool’s actions. Some of the areas East- 
ern wants to explore are: 

• What control would Hughes or the 
firm exercise over Northeast? 

• What considerations would Hughes 
or Hughes Tool have for Northeast's 
minority stockholders? 

• What control has Hughes or Hughes 
Tool had over Northeast in the past? 

• What are Hughes’ or Hughes Tool’s 
intentions toward Northeast in the 
event CAB does not renew all or part 
of its Florida routes? Hearing on the 
renewal of Northeast’s Florida routes is 
slated for Jan. 9 at CAB. 

Eastern said it was reluctantly filing 
its application for subpoena and cross- 
examination of Hughes in accordance 
with regular Board practice. Eastern 
said it would have preferred to file the 
petition privately with the Board to 
avoid publicity. Eastern said it was ap- 
prehensive that the publicity would 
cause Hughes to attempt to be unavail- 
able for the hearing. 


Trident Flight Delayed 

London— Freezing weather last week 
indefinitely delayed first flight of the dc 
Hast Hand Trident three-jet transport. 

Hie aircraft had been ready to fly dur- 
ing the holiday season, but heavy snows 
which blanketed the United Kingdom 
put 12 in. of snow on the company’s 
Hatfield runways. Decision last week was 
to wait for a thaw, rather than clear the 
runway and accept the hazard of ice 
sheeting. 


Under an order of deposition, Hughes 
would be cross-examined by Eastern 
in the presence of a CAB officer for the 
record. Any objections raised during 
the proceeding would merely be noted 
in the record and the CAB officer 
would not be allowed to rule on them. 
When the proceeding ended the witness 
would be asked to sign the record. If 
he failed to do so, it would be entered 
together with the reason in the record. 

Northeast told the CAB last Novem- 
ber that it had to have financial help or 
face bankruptcy (AW Nov. 21, p. 37). 
Northeast said Hughes Tool, wholly 
owned by Howard Hughes, was the only 
potential lender. Eastern has been 
strongly opposed to any Hughes Tool 
effort to aid Northeast. 

In other action in the Hughes Tool- 
Northeast Control Case, Northeast, 
Delta Air Lines and National Airlines 
objected to parts of a CAB Bureau 
Counsel motion to expedite the case. 

Bureau Counsel had asked CAB to 
set an immediate hearing date for the 
control case and requested that the Jan. 
9 hearing date in the New York-Florida 
Renewal Case be allowed to stand. 
Counsel recommended that the two 
cases be heard separately. Counsel 
added that if a need for three carriers 
in the Northeastern U. S.-Florida mar- 
ket is shown in the renewal case, then 
selection of carriers should be left until 
the outcome of the control case, be- 
cause of questions concerning North- 
east's willingness and ability to operate 
the route. 

Northeast said it opposed any at- 
tempt to separate the need phase of the 
renewal case from the selection of car- 
riers, because need could not be deter- 
mined without consideration of related 
issues. Northeast named one-carrier 
service from [joints on its New England 
routes to Florida and the future of New 
England regional air service as related 
issues. Northeast said it was not op- 
posed to expediting the control case. 

Delta and National objected to the 
Bureau Counsel proposal to conduct 
the control and renewal hearings con- 
currently as an "unfair burden on the 
parties." Both airlines asked that the 
control case be expedited and settled 
before continuing with the renewal case. 


Howard Hughes Sued by Attorney 

Los Angeles— Legal action has been initiated here against Howard Hughes by one 
of his former attorneys. Frank J. Waters, who alleges that Hughes owes him 
$1,094,250 in legal fees. 

A similar complaint for a like amount filed DeC. 23, 1960, on behalf of former 
Hughes' attorney James J. Arditto (AW Jan. 2. 1961, p. 33) was settled out of court. 

Wording of the complaint filed by the Los Angeles law firm of Crowley and 
Rhoden on behalf of Waters is almost identical to that of the previous suit, according 
to Arthur J. Crowley. 

In the complaint, Hughes is named personally along with the Hughes Tool Co.. 
Hughes Aircraft Co., and the Howard Hughes Medical Institute. The latter two 
organizations are named because Waters alleges in his complaint that Howard Hughes 
controls the aircraft company through the medical institute. 
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Soviets Deliver Turboprop An-12 to Ghana Airways 

First Soviet An-12 turboprop transport for Ghana Airways is shown during a ferry stop at London's Gatwiek Airport. The aircraft is a mili- 
tary version of the An-lOA transport, with a completely redesigned aft section to provide a rear loading door and tail gunner’s position. In- 
stead of armament, the tail gunner’s position in this aircraft was equipped with a toilet. Bomber-type nose of the An-lOA is retained on 
the An-12. Powerplants probably arc the same as the civil version— four Ivchenko AI-20 turboprops of about 4,000 clip. 
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TWA— where great food is a matter of foreign exchange 


Our chef in Rome knows a special trick with dressing. Makes salads savory, 
satisfying, hearty. We got him to pass the recipe on to Kansas City. Then 
a pastry idea went back to Rome. Paris swapped a canard, a V orange for a 
shrimp curry a I’indienne from Bombay. This foreign exchange happens 
all the time. Only TWA flies throughout the U. S. and in Europe, Africa and 
Asia. That’s why our menus feature intercontinental variety. You’ll find 
flying TWA to be a rich experience, in more ways than one. 


Long Island Property Owners 
Ask Idlewild Property Damages 


New York— Large group of property 
owners in Rosedale, Queens. Long Is- 
land. has gone to court to ask damages 
from airlines serving Idlewild and from 
the Port of New York Authority, opera- 
tor of the airport. 

The plaintiffs, numbering 809 per- 
sons. arc seeking a judgment against 40 
scheduled and non-scheduled airlines of 
a sum equal to 20% of the rental value 
of their homes, claiming loss in value 
because of aircraft noise and danger. 
Judgment against the Port Authority 
for 20% of the rental value and 20% 
of the fair market value of the properties 
is sought. 

The complaint was filed in the Su- 
preme Court of the State of New York. 
County of Queens. 

The plaintiffs allege that their resi- 
dential properties hare been damaged 
by the wrongful acts of defendants and 
will sell, if at all, for only 80% of their 
fair market value. Rental value has been 
damaged by at least 20%. it is claimed 
by the plaintiffs. 

The judgment for rental value would 
cover the period from the inception of 
(lights to date of trial of the suit. Re- 
garding the airline defendants, the com- 
plaint states that the plaintiffs arc in 
doubt as to the liability of each de- 
fendant and the extent of redress due 
from each may be determined between 
them upon trial of the action. Judg- 
ment is asked against all of the airline 
defendants, or an apportionment by the 
court between the defendants, jointly or 
severally, of the damages suffered by 
each plaintiff. The suit also seeks to 
recover court costs and "other and fur- 
ther relief as the court may deem just 
and equitable.” 

Idlewild Flights 

About 26.000 flights per month of 
commercial aircraft, jet and non-jet. take 
place in and out of Idlewild. the com- 
plaint states. Aircraft prior to takeoff 
warm up the jet motors or propeller 
motors ‘by turning over such motors 
at a tremendous rate of speed and do 
then make such tremendous noises that 
it interferes with the use and enjovment 
of the plaintiffs’ properties by making 
ordinary conversation difficult and often 
absolutely impossible." In taking off 
and landing, the complaint charges, air- 
craft fly at heights of less than 500 ft. 
and often as low as 100 ft. while close 
to the plaintiffs’ properties. While the 
aircraft are near, it is charged, the mo- 
tors are so loud they deprive plaintiffs 
of the use and quiet enjoyment of their 
property and the vibrations shake and 
rattle doors, windows and dishes and 


make normal conversation and use of 
television and telephones impossible. 
Plaintiffs and their families allegedly 
"suffer great mental stress and fear” 
while aircraft are over their property. 
The flights often are "a danger to the 
health and welfare” of the plaintiffs. 
Tin's includes loss of sleep at night. 

Federal Housing Administration will 
not insure loans on their property, the 
plaintiffs charge, furthering the value 
loss and making resale difficult and often 
impossible. In the past three years, 
operations have increased, airplanes are 
larger and noisier, and the advent of 
jets in 1958 greatly increased the prob- 
lem, it is charged. 

Approach Area 

The complaint charges that the Port 
Authority, in conducting an airport 
where it did not own the approach area, 
has appropriated to its own use the 
property as an approach area without 
payment or compensation. The agency, 
it is alleged, has the pou-cr to acquire 
the property by condemnation, but has 
failed to do so and/or has refused com- 
pensation. 

A number of cases in which residents 
of airport areas have sued for damages 
against aircraft noise effects or for in- 
junctions against operations have been 
instituted in recent years. 

One case originating in Allegheny 



KLM Subsidy 

The 

Hague— KLM Royal Dutch Air- 

lines. 
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is formally applying for government sub- 
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that tl 


manor 

ndum in which the company's 


has been stated and in which 

rcqucsl 

have been made to improve 

future 


of the 


closed. 


Later 
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Europe 


negotiated in the past over the possibility 

of join 

lg the independent grouping of 

tern. 

and Scandinavian Airlines Svs- 


County. Pa., now is before the Supreme 
Court of the U. S. A surviving plaintiff, 
a property owner near the Greater Pitts- 
burgh Airport operated by the county, is 
seeking compensation from the county 
for alleged damage to his property be- 
cause of aircraft operations. Courts so 
far have held that his claim should be 
against the alleged trespassers— i.e., the 
aircraft operators — rather than the 

Another recent suit was brought 
against the Port of Seattle by a group 
or owners of property near Seattlc- 
Tacoma Airport. Originally there were 
94 plaintiffs in this damage suit re- 
sulting from aircraft noise but the 
number had dwindled to 24 by the time 
the suit was dismissed-in June. 1960- 
by superior court. No further appeal has 
yet been taken. Among the court's 
grounds for dismissing the suit were the 
fact that the property was about to be 
condemned by the port, and therefore 
was not subject to damage suits: and 
that the statute of limitations had ex- 
pired because the noise and inconven- 
ience had existed for more than three 
years prior to the action. 

In the New York area, previous ac- 
tions invoking aircraft noise and hazard 
have been brought by the town of Ce- 
darhurst, also near Idlewild, and by a 
mayors’ committee of communities near 
Newark Airport. In the Cedarhurst case, 
the town passed an ordinance restricting 
aircraft operation over the town's air- 
space. Lower courts held the ordinance 
illegal and it never went to the Supreme 
Court. The mayors' committee sought 
an injunction restricting operations at 
Newark, but the court did not grant it. 

Observers felt that in the Rosedale 
case a major issue would be the possible 
proof or lack of proof of whether prop- 
erty values actually have been affected 
adversely. 

Specific Instances 

According to some observers, plain- 
tiffs in such cases have encountered 
difficulty in pinpointing specific in- 
stances of damage and identifying them 
with a particular defendant. In the 
Newark case, for example, plaintiffs 
claimed specifically that their television 
enjoyment had been interfered with on 
certain occasions by disruption of pic- 
ture as well as noise. But, by not be- 
ing able to specify the airline involved, 
they could not reduce the incident to 
one defendant. 

It was also felt that such groups need 
expert technical advice in preparing 
their case to reflect specific damage, 
advice not easily available to them. 

Because of the number of defendants 
in the Rosedale case, it is possible that 
as long as a year may elapse before the 
case comes to trial, with considerable 
time being consumed in pre-trial hear- 
ings. 
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Installing a Rolls-Royce S/ay by-pass jet in the Compm/s 
High Altitude 7 est Plant which is capable oj simulating 

Designed for operational economy — low fuel consumption, low mainten- 
ance costs and long overhaul life — Speys will power the three-engined 
de Havilland Trident airliners ordered by British European Airways and 
the twin-engined British Aircraft Corporation One-Elevens on order for 
British United Airways and Braniff International Airways. Test flying 
has now started with the civil Spey and a military version is being 
developed; it will power the Blackburn Buccaneer S.2 strike aircraft. 

ROLLS-ROYCE 

ROLLS-ROYCE OF CANADA LIMITED, BOX 1400. ST. LAURENT, MONTREAL 9, P. Q. 

ROLLS-ROYCE LIMITED. DERBY, ENGLAND 
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Basle Airport Growth Contingent on Funds 


By Edith Walford 

Basic— Authorities of Basle-Mtilhau- 
sen Airport, terminal point for a Swiss 
city and located entirely in France, 
hope to receive local Swiss government 
approval early next year for a revised 
modernization and expansion plan for 
present facilities. 

An earlier proposal, calling for the 
expenditure of about S1S.75 million 
for the construction of a five-floor con- 
crete terminal building, longer run- 
ways and badly needed additional main- 
tenance and overhaul workshops, was 
voted down by a bare majority in a 
public Basle cantonal referendum in 
June of last year. 

Reducing the funds required to ap- 
proximately' SI 5.5 million, the revised 
proposal involves a less elaborate, four- 
floor building, fewer aprons and ex- 
cludes any extension of the two exist- 
ing 7,774-ft. and 5,248-ft. concrete run- 
ways completed in 1949. 

Defeat of the measure would mean 
that Basle Airport will remain confined 
primarily to European tourist flights 
and charter carrier services, of which the 
latter accounts for at least 50% of all 
present traffic at the airport. It earlier 
had hoped to join Zurich and Geneva as 
an intercontinental traffic center in 
Switzerland capable of accommodating 
large, heavy turbojet aircraft in addition 
to the long-haul piston-engine trans- 
ports already serving Basle. 

Smallest of Three 

As the smallest of Switzerland’s three 
major airports, Basle has long been 
hampered by lack of funds to cater to 
the requirements of intercontinental 
jet services. With only one hangar for 
up to six piston aircraft, it is inade- 
quately equipped for anv extensive 
maintenance and overhaul work. In 
addition, the large turbojets can use 
its present runways only when, with a 
minimum load of passengers and a mini- 
mum load of fuel, they arc on the last 
leg of any flight via Basle to Zurich or 

Yet a comparison of the figures re- 
flecting the airport's growth in tenns 
of passengers and cargo handled dur- 
ing the last 10 years provides a strong 
case in favor of more investment in 
its development. For example, with 
19.053 passengers, 375 tons of freight 
and 492 tons of mail handled at Basle 
in 1950, all categories of traffic have 
increased steadily from year to year 
until, by the end of 1960. they 
amounted to 314,351 passengers. 1,774 
tons of cargo and 7,603 tons of mail 
handled. 

An unprecedented feature of the air- 


port at Basle is that it is located on 
French soil although financed and run 
by a half French, half Swiss interna- 
tional company. Swiss share is 70% 
Basle canton-owned, the rest financed 
by the Swiss government. 

Double Interests 

Prior to World War 2, both coun- 
tries concerned had realized the need 
to establish a future international air- 


port to serve the interests of both 
France and Switzerland. The war inter- 
vened, however, and was followed by 
long, complicated negotiations until the 
basic problems involved could be 
resolved. 

In order to avoid losing a potential 
share of air traffic, which increased 
rapidly during the post-war period, it 
was obvious that Basle must have an 
airport immediately. Therefore, based 


BOEING 707 turbojet transport of South African Airways lands at Basle Airport on the last 
stage of its intercontinental flight into Zurich. 





This case section for the U.S. Army’s Pershing missile has 
precisely contoured, tapered walls only .068-inch thick— 
and a burst strength of over 300,000 psi. Its amazing 
toughness stems from an advanced production process 
called flow-turning. 

Pratt & Whitney Aircraft has pioneered the use of this 
remarkable technique to cold-form steels, molybdenum, 
titanium, and tantalum into lightweight parts 
with diameters ranging from one-half inch 
80 inches, lengths up to 12 feet, and thicknesses 
controlled to within .002 inch. Even more 
advanced flow-turning methods involving hot 
metals are under development. 

Such advances in metalworking typify Pratt 
& Whitney Aircraft's expanding capabilities in 
rocket technology. 

Liquid hydrogen, for example, was considered 


too difficult to handle only a few years ago. A major Pratt 
& Whitney Aircraft effort made it a practical space fuel. 
The nation’s first liquid-hydrogen engine, Pratt & Whitney 
Aircraft's RL-10, has passed its preliminary flight rating 
test and is in production for the Centaur and Saturn pro- 
grams. In tests the RL-10 significantly exceeded perform- 
ance guarantees and demonstrated unusual durability with 
individual runs up to 12 minutes during a series 
of continuous firings that totalled 63 minutes. 

Today, Pratt & Whitney Aircraft scientists 
are investigating such diverse fields as emis- 
sivity in space vehicles, hydrogen-fluorine 
rockets, and advanced power concepts ranging 
from MHD and fuel cells to nuclear power. 
These programs, too, promise significant 
discoveries for rocket technology and national 
space capability. 


Pratts 

Whitney 
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u 
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only on mutual verbal consent rather 
than on official agreement between the 
two countries, funds were jointly pro- 
vided for the construction between 
March and May, 1946, of temporary 
buildings and all the other essential 
facilities. 

Commercial Airport Use 

These were installed on the land pre- 
viously earmarked and given by France 
for commercial airport use. 

A formal state agreement concerning 
the future final construction and ad- 
ministration of the airport was signed 
by the two countries in July, 1949. It 
stipulated that the airport was being 
built on land provided free of charge 
by France. 

In exchange for this, Switzerland 
undertook to assume the cost of the 
initial airport installations. The agree- 
ment also assured Switzerland the same 
commercial air traffic rights at Basle 


it would enjoy at an airport located on 
Swiss territory. 

To ensure the free passage of people 
or cargo from Switzerland to the air- 
port. construction was started in 1949 
of a control-free customs road. Lead- 
ing from the outskirts- of Basle as a 
neutral-zone approach road to the air- 
port, it is separated by a high, wire- 
net fence on either side from the rest 
of the French terrain through which it 

Future Problems 

The airport agreement signed in 
1949 could not foresee the many addi- 
tional future problems destined to 
arise with rapidly changing conditions 
in the air transport business as a whole. 
Soon, further prolonged negotiations 
became necessary' and it was only after 
their completion, in 1954. that the 
originally envisaged joint Swiss-French 
exploitation of Basle Airport began. 


TCA Passenger Total, 
Seat Miles Increase 

Trans Canada Airlines’ passenger to- 
tal increased 7.6% last year over 1960 
to 3,700,000. and revenue passenger 
miles rose 21% to about 2.5 billion. 
Available scat miles were up 25% to 
3.9 billion during 1961, and load factor 
was 64%, down 2% from 1960. 

The Canadian carrier introduced a 
new fare structure last year (AW Jan. 9, 
1961, p. 42) involving a cost curve prin- 
ciple of fare setting. Under the new 
system, average return per passenger 
mile in 1961 was 5.8 cents compared 
with 6.25 cents in 1960. 

Revenue miles flown by TCA de- 
clined 8% in 1961 to 52,724.000, re- 
flecting replacement of piston aircraft 
by larger jets and turboprops. Revenue 
ton miles increased 18.5% to 276 mil- 
lion. Available ton miles were up 29% 
to 521 million. 

‘Wrong Field’ Landing 
Re-checked by FA A 

New York— Federal Aviation Agency 
last week was rc-chccking the Eastern 
Air Lines DC-7B captain whose aircraft 
recently touched down by mistake at 
Mitchcl AFB after being cleared for 
landing at Idlewild. No FAA disci- 
plinary action had been determined by- 
last Wednesday. 

Copilot Kenneth L. Dean was at the 
controls of the Montreal-New York 
flight with 50 passengers and a crew of 
five aboard when it went into the 
abandoned Air Force field. Captain 
Richard II. Hamman took over before 
the aircraft stopped rolling, took off 
again and landed at Idlewild a couple 
of minutes ahead of schedule. 

The flight had canceled its IFR plan, 
gone over to tower control, and had 
reported on the left base leg of Runwav 
25 at Idlewild. A TWA aircraft, call- 
ing for landing clearance, was advised 
of the Eastern flight as traffic, but re- 
plied he couldn’t see it. The TWA 
flight then was cleared to make its 
landing. 

Shortly thereafter, the Eastern flight 
called to report its position as southwest 
of Mitchel. 

Visibility was > mi., with some haze 
and snow on the ground. According to 
FAA, the copilot said he had passed 
Grumman Field on the way into Idle- 
wild and didn’t realize Mitchel was 

No formal action is planned against 
the copilot, who was permitted to re- 
sume flying under certain restrictions 
after the FAA hearing was completed. 
The captain was taken off scheduled 
flights temporarily and is being given 
Air Transport Rating checks by FAA. 
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Purchasing would have been more expensive than it looked. It took a computer— sharing 
honors with IBM's new Capital Investment Program— to lead them to the right answer. 
This program helps your computer answer many problems such as: Shall you replace or 
repair existing equipment . . . which line of research is most apt to pay off . . . will expan- 
sion pay out . . . shall we buy or make . . . which new ideas are worth backing . . .? 

Three basic methods lie at the heart of this program: Investor's Method (Rate of Return on 
Investment), Average Annual Return on Investment, and Payout Period. Use the 
method that best meets your requirements— the computer prints out the probable results 
of each proposal, gives you a uniform, accurate guide to sound investment. 

The Capital Investment Program is written in FORTRAN language; you can run it, for 
example, on the low-cost IBM 1620 Data Processing System. 



SHORTLINES 


AIRLINE OBSERVER 

► Watch for Federal Aviation Agency, probably during the next session of 
Congress, to urge legislation that, in effect, will establish new criteria for 
measuring how much use airlines, general aviation, the private aircraft 
operator and the military services derive from the air traffic control system. 
Both Congress and the White House have expressed concern that the 
current 10% tax on airline tickets and the excise tax on aviation fuels are 
not returning a sufficient percentage of ATC's annual operational costs. 

► Forecasts for trunkline activity in 1962 call for an upturn in business. 
United Air Lines predicts a 10% increase in passenger traffic. Donald W. 
Nyrop, president of Northwest Airlines, forecasts a “small but welcome” 
increase of 5%. A 6% increase in domestic traffic is the forecast of Charles 
C. Tillinghast, TWA president. American Airlines predicts a 10% traffic 
rise in 1962 which, it says, “would represent an above-normal growth rate 
as a recovery from the failure to grow normally in the previous two years.” 
American’s forecast is based on the prediction that domestic trunkline 
passenger traffic nail rise at a faster rate than the general economy, which, 
American says, is likely to be 5 to 6% above the average for 1961. The 
sudden upswing in traffic volume during the latter part of 1961’s final quar- 
ter has generated new optimism within the industry. 

► Appointment of a ranking Air Force officer to succeed James T. Pyle, who 
resigned as deputy administrator of Federal Aviation Agency on Nov. 3 
(AW Oct. 16, p. 43), now is considered a strong possibility. FAA Admin- 
istrator Najceb E. Halabv's efforts to find a top-notch civilian deputy have 
been stymied by industry salary levels and a conflict-of-interest statute that 
will force the appointee to divest himself of all aerospace stock holdings. 

► Iraqi Airways has contracted to provide ground service at Baghdad for 
Alitalia Swissair, Saudi Arabian Airways and Iranian Airways beginning this 
month. Similar services will be provided Pan American, KLM and Lufthansa 
beginning Apr. 1. 

► U.S. scheduled airlines' 1961 safety record was their third best in history. 
Record of ,30 fatalities per 100 million passenger miles last year was sur- 
passed only by the .07 rate in 1954 and .20 in 1957. A total of 122 passen- 
gers died in three crashes during 1961. 

► Chamber of Commerce of the United States has urged the Kennedy 
Administration to issue an Executive Order that would direct the Commerce 
Secretary to establish a unified policy for all transportation activities. The 
group claims that lack of coordination has produced such inconsistencies as 
the Civil Aeronautics Board granting subsidies to local service carriers on 
routes over which Interstate Commerce Commission has authorized discon- 
tinuance of rail service. 

► Russia claims its An-14 "Pchelka” (Bee) transport (AW Nov. 13, p. 45) 
can carry six passengers and their luggage on a 125-155 mi. flight. It is 
powered by two AI-14R 260-hp. radial engines using V-530 variable-pitch 
propellers. Span is 65 ft., length 36 ft., height 13.7 ft., wing area 469 sq. ft., 
empty weight 4,400 lb., weight in flight 6,600-7,040 lb., maximum speed 
155 mph., cruising speed 125 mph., landing speed 41.5 mph., ceiling 
16,400 ft., range 620 mi., rate of climb 6,560 ft. in 10 min., landing distance 
131-164 ft., takeoff distance 197 ft. 

► Independent Airlines Assn, has protested the Defense Department's order 
barring individual servicemen from buying tickets on supplemental airlines. 
In a telegram to Defense Secretary McNamara, the association said there 
were no legal, factual or moral reasons why its member airlines should be 
restrained from selling tickets to military personnel. 

► United Air Lines last week charged that the Civil Aeronautics Board 
decided to increase competition on the Atlanta-Toronto route on the same 
day that CAB Chairman Alan S. Boyd blamed excessive competition for 
the industry's financial problems. In a petition for reconsideration. United 
said that granting the route to Eastern Air Lines was in “. . . complete 
repudiation of the Chairman’s expressed hope that the Board has learned 
enough not to create excessive and costly competition.” 


AVIATION WEE 


American Airlines is to take delivery 
of its first Convair 990 jet transport 
early this month. A second will be deliv- 
ered a few days after the first. The first 
aircraft will go into immediate use for 
pilot training and the second will be 
used for a proving flight after slight mod- 
ifications at Tulsa maintenance base. 

► Delta Air Lines is offering six package 
winter fishing vacations in Florida and 
the Bahamas in the S57.50 to SI 60.37 
price range, plus air fare. 

► Irish Airlines has contracted with 
American Airlines for 2,500-hr. overhaul 
of two 720 jet transports at American’s 
Tulsa maintenance base. Overhaul time 
will be about two weeks per aircraft. 

► New York Port Authority reports that 
passengers in the New York-New Jersey 
metropolitan area have a choice of 484 
nonstop flights weekly to Washington 
and 459 flights weekly to Boston. Fig- 
ures represent flights available at La 
Guardia, Newark and New York Inter- 
national airports. 



tion used on Ozark’s Fairchild F-27s. 


► Sikorsky S-61L twin turbine helicopter 
will enter scheduled passenger service 
this month with time between overhaul 
(TBO) intervals of 1,000 hr. for fol- 
lowing components: engine, main gear 
box. main rotor head and tail rotor hub. 
Intermediate and tail gear boxes will 
have a 3,000-hr. TBO. Los Angeles 
Airways will begin operating the heli- 
copters this month and Chicago Heli- 
copter Airways will begin later in the 


► TAI, privately owned French Pacific 
airline, has adopted reduced fares for its 
circle-route itinerary originating in Los 
Angeles. New first-class fare is $1,761, 
compared with $1,800, and new tourist 
rate is $1,131, compared with $1,216. 
The circle route permits travelers to 
visit as many as 25 cities in Australasia, 
the South Pacific area and the Far East. 

► Alitalia reports inauguration of twice 
weekly round-trip DC-8 jet service on its 
Rome, Accra, Ghana and Lagos, Ni- 
geria route. 
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A new approach to reliability 

Collins' FD-105 Integrated Flight System — aboard 40% of today's turbine 
powered airliners — enters the new jets with an unequalled record for relia- 
bility.* The latest FD-105 now offers: new digital distance and course readouts; 
more positive warning indication; out-of-view positioning of unused needles, 
pointers and flags; expanded course deviation scale; and even greater reliabil- 
ity. With these features, Collins' flight director inspires an added measure of 
cockpit assurance in all navigation and ILS procedures. 

* Verified mean time between failures for system - 1400 hours, based on over half a million 
flight hours. 

COLLINS RADIO COMPANY • CEDAR RAPIDS • DALLAS • BURBANK • NEW YORK 
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SPACE TECHNOLOGY 


Re-entry vehicle model with a spheroidal-shaped bottom used as a skid-rocker in impact studies at Langley Research Center. Landing is made 


Skipping action for vehicles with spheroidal-shaped bottoms was less in Langley tests than that for longitudinally-curved and Rat-bottom vehicles. 


NASA Impact 1 

Vertical velocity reduction is considered 
much more a problem than dissipating 
horizontal velocity in landing systems for 
manned re-entry vehicles, according to re- 
search being conducted by the National 
Aeronautics and Space Administration. 

Tills conclusion comes from a scries of 
water, concrete and sand impact studies at 
NASA's Langley Research Center which ate 
designed to evaluate landing impact dissipa- 
tion systems. Studies have used a variety 
of generalized research configurations (sec 
photos), which indicate that dynamic models 
can be valid research tools in assessing opera- 
tional systems and configurations. 

Langley’s studies, which arc reported in 
Technical Note D-975, written by Lloyd J. 
Fisher, Jr., involve earth landing after space 
flight in three velocity regions: vertical 
velocity, landing with moderate horizontal 
and vertical increments, and horizontal veloc- 
ity. Vertical landings were simulated using 
braking rockets, gas-filled bags, frangible 
metal tubes, aluminum honeycomb and balsa 
wood to attenuate shock. In the tests, a 
parachute letdown was employed. 

The braking rocket was found to be most 
suitable at high speeds and high g-loading. 

The other dissipators arc considered ade- 
quate with g-loads of no more than 10, and 
landing velocities of 20-40 fps. In addition 
(Continued on page 53) 
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Studies Evaluate Landing Systems for Spacecraft 



Water landings with lenticular shapes frequently resulted in two and three contacts and complete loss of control. Reduction of landing 
speed reduced the tendency of re-entry vehicle models to skip. Langley studies were reported in Technical Note D-975. 
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At Bell Telephone Laboratories, mathematician Sidney Darlington 
has contributed notably in developing the art of circuit analysis. 



...It is essentially a thing of the mind for it works through concepts, symbols and 
relationships .. .it helps man to analyze and synthesize the complex phenomena of the 
universe and himself . . .it works in many ivays to advance electrical communications: 


IT IS CALLED MATHEMATICS 

At Bell Telephone Laboratories, mathematics 
works powerfully to solve problems involving com- 
plex data. Intriguingly, too, the mathematical ap- 
proach: led to the invention of the electric wave 
filter . . . disclosed a kind of wave transmission 
which may some day carry huge amounts of infor- 
mation in waveguide systems . . . foretold the feasi- 
bility of modern quality control . . . led to a scientific 


technique for determining how many circuits must 
be provided for good communications without having 
costly equipment lie idle. 

For each creative task, Bell Laboratories utilizes 
whatever serves best— mathematical analysis, labora- 
tory experimentation, simulation with electronic com- 
puters. Together they constantly advance communi- 
cations and weapons systems for the Armed Services. 


m BELL TELEPHONE SYSTEM 

AMERICAN TEL. & TEL. CO. / WESTERN ELECTRIC CO. / BELL TELEPHONE LABORATORIES / 21 OPERATING COMPANIES 





Good directional stability was obtained in impact tests of a winged rc-enby vehicle using strain-strap shock absorbers in the all-skid landing 
gear. This sequence shows a model landing at 185 fps. 


to landing velocities, Langley looked at the 
systems from the standpoints of weight, 
structural strength, adaptability to attach- 
ment, packaging and environment. 

Investigation of the frangible tube con- 
cept involved construction of four legs made 
of a hard aluminum allov, 2024-T5. They 
were installed between the main spheroidal 
model and what would be the heat shield. 
In tiu.' tests, the tubes pressed over the die. 
and failed in fragments. About 759E of the 
tube length fragmented in the Langley 
experiments. 

Addition of a horizontal velocity incre- 
ment. which would occur if wind affects 
parachute descent and when a paraglider 
is used to control landing, svas tested with 
skid shapes, frangible tubes and gas bags. 
Skid shapes studied were those of heat 
shields, and included flat bottoms, spher- 
oidal and curved structures. Shear loads on 
the frangible tubes and gas bags were taken 
up by alignment links, and the bags were 
angled forward. 

In a test of a vehicle with a spheroidal 
bottom, the vertical landing energy was 
converted into a rocking motion, which was 
dissipated by friction and damping. The 
"rocking chair” runout produces very low 
acceleration g*s on the crew, said to be three 

High speed landings, however, intro- 
duce a problem in stability, with a tendency 
for the model to dump over. 

In landings where the main characteristic 
is the horizontal velocity increment, the 
most critical problem is behavior of the 
vehicle during runout. 

Among the major findings in this research 
category are: 

• All-skid landing gear on a Dvna-Soar-typc 
(Continued on page 55) 


6 

Crushing effect on aluminum frangible tube load alleviators is shown in this landing 
loads impact study at I -angler Research Center. In this sequence, the model was dropped 
on concrete at vertical velocity of 30 fps. Structure beneath tubes simulates heat shield. 
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PROFIT 
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The Bendix G-20 computing system — an integrated, advance-design hardware-software package— is profit 
engineered to bring you maximum results per dollar invested. ■ Designed concurrently, G-20 hardware and 
software blend into a system which allows you to simultaneously process engineering and business programs. 
Under executive program control, program priorities are automatically established. Automatic too is memory 
allocation and the assignment of high-speed communications channels and input-output devices. This means 
that your G-20 always represents the maximum-efficiency operational configuration for the jobs at hand 
...without reprogramming or manual intervention. ■ The G-20 was designed for maximum uptime and 
ease of operation, too. Seeing that you take full advantage of G-20 speed and power is a large staff of auto- 
matic programming specialists and a nationwide team of application experts. Complete physical system 
support — from pre-installation planning through installation and continuing maintenance — is provided by 
Bendix Computer service specialists. ■ It all adds up to maximum results per dollar invested. Investigate 
the proven, installed G-20 at once... see how this profit engineered system can help you effectively reduce 
your data processing costs. Call your nearest Bendix Computer office or write: Bendix Computer Division, 
5630 Arbor Vitae Street, Los Angeles 45, California. Dept. AF-38. 


Bendix Computer Division 
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Just tour months in service and. . . 


CANADAIR FORTY FOUR 
PROVES ITS CAPABILITIES IN DAILY 
CARGO FLIGHTS AROUND THE WORLD 


Over the Atlantic— over the Pacific— over 
the most demanding routes — Canadair 
Forty Fours are providing regular cargo 
services day in and day out, speeding 
essential military supplies and servicing 
the expanding air freight industry. 

The quality and class of the Forty Four 
are showing up early! After only four 
months of service, a remarkable time-in- 
the-air record of over nine hours a day is 
being regularly achieved ... a success 
never before equalled by a similar type 
of airplane. ..and the Forty Four is quickly 
moving towards its optimum capability 
of better than fourteen hours a day. Serv- 
ice regularity of nearly 80% has been 
attained and is climbing fast. 


The Canadair Forty Four is already in service 
with the Flying Tiger Line, the Royal Canadian 
Air Force and Seaboard World Airlines, and soon 
will be in service with Slick Airways. 


By every important criterion, the 
Canadair Forty Four, the world’s first and 
only swing-tail airplane, has met or ex- 
ceeded the original specifications offered 
the customer. Airline operators are en- 
joying substantial and valuable bonuses 
in terms of speed, range, fuel consump- 
tion and runway requirements. 

... AH this in just 4 months! 


CANADAIR GENERAL DYNAMICS GIIIIII1ID 



Archytas of Tarentum (428-347 B.C.], 
Greek philosopher and mathematician, is 
credited with being almost the first to bring 
mathematics to human uses. His invention 
of a wooden pigeon that actually flew is an 
example of his ingenuity in this respect. 
Though we do not know today what means 
Archytas used to make the wooden bird fly 
-whetheritwas aheavier-than-air machine 
or whether it utilized gases— the concept 
was definitely original and successful. 


THE WOODEN PIGEON OF ARCHYTAS OF TARENTUM 


ORIGINAL 



| day ; 


DAYSTROM , INCORPORATED 
POTENTIOMETER DIVISION 


ARCHBALD, PENNSYLVANIA ' 


SELES, CALIFORNIA 


AERONAUTICAL ENGINEERING 



I.A.I.-BUILT POTEZ-FOUGA twin-jet Magister trainers for the Israeli air force arc on flight line for final tests before delivery. Opera- 
tional numbers of the aircraft, already in their military markings, have been deleted by the Israeli censor. Magister is the first aircraft ever 
to be produced in Israel and is used by the air force as both a trainer and close-support fighter. 


Israeli Aim Is Self-Contained Air Industry 


Bv Cecil Brownlow 

Tel Aviv— Government-owned Israel 
Aircraft Industries, now cutting its pro- 
duction teeth on the licensed manu- 
facture of the Potez-Fouga Magister 
twin-jet trainer, is building toward a 
diversified, self-contained aviation com- 
plex with capabilities ranging from air- 
frame design to avionics development, 
from major overhauls to the fabrication 
of ground support equipment. 

Headquartered in a sprawl of new ad- 
ministrative buildings, hangars and 
workshops at Tel Aviv’s Lod Airport. 
1. A. I. is aiming at an all-Israel airframe 
design as a next step in expansion and 
self-sufficiency and searching for addi- 
tional overhaul and license contracts in 
a number of fields as it seeks to build 
its internal strength and ability for di- 
versification. 

"Our main purpose here,” one official 
says, " is to gain a degree of self-suffi- 
ciency because we can see where Israel 
could be cut off from the outside [by 
her Arab neighbors].” 

Another factor is simple necessity. 
At present, in support of the Israeli 
air force, El A1 Israel Airlines and for- 
eign contractors, France foremost 
among them, I. A. I. is performing ma- 
jor overhauls on more than 25 different 
types of airframes— from gliders to Sud 
Vautour attack bombers-and 30 piston . 
and jet engines— from 90-hp. Continen- 
tal C90s to 7,720-lb.-thrust Snecma 
Atar 101E-3S. 


Besides having * numerous different 
types of aircraft and engines to contend 
with, "we are so far away from every- 
one, we can’t send back to the manu- 
facturer cverytime we need something, 
so we have to develop our own capabil- 
ity," says Chief Engineer Erich 
Schatzki, a U. S. citizen who was a 
pre-World War 2 test pilot for 
Deutsche Lufthansa Airlines, an engi- 
neer at Germany’s Junkers, Fokker and 
Heinkcl and, later, at the U. S.'s Re- 
public Aviation Corp. 

I. A. I. had hopes of establishing its 
own design capability with the develop- 
ment and manufacture of a nine- 
place twin-jet executive transport, the 
B-101C, that would have had a U.S. 
sales price of approximately $350,000 
fully equipped (AW Mar. 6. p. 87: Apr. 

10, p. 108). 

It recently decided to back away, 
however, primarily because of the 
mounting number of similar, competi- 
tive designs being introduced in Europe, 
the United Kingdom' and America. An- 
other factor was the lack of expected 
financial, assembly and distribution aid 
which I. A. I. had hoped to obtain 
from an established U. S. linn. 

Instead, the Israeli company is plan- 
ning development of a Gulfstream-size 
turbojet transport with short takeoff and 
landing traits in an effort to introduce 
an aircraft with sufficient market po- 
tential and which also can fill a gap in 
the present development spectrum. 

Tne aircraft has been studied in both 


two- and four-engine configurations, but 
the former apparently is favored, at 
least for the present. Projected engines 
reportedly are in the 7,000-lb.-thrust 
class. Explaining the decision to drop 
the B-101C after it had progressed be- 
yond the mockup stage, an I. A. I. ex- 
ecutive said: 

"We looked around, and everybody 
and his brother had suddenly come up 
with a small executive jet. So we de- 
cided to back off. We’ve redesigned 
and refined for better speed, endurance, 
shorter takeoff and landing rolls. It’s a 
completely new aircraft from the B-101, 
and it looks good on paper.” 

No final decision has been reached, 
however, on proposals that the project 
be firmly scheduled and plans drafted 
for phasing into the metal-cutting 

I. A. I. "definitely wants to design 
and build its own aircraft,” Schatzki 
says, "and our present status permits 
us to build an executive jet. That’s whv 
we are primarily interested m this field 
at the moment." 

For the future, Schatzki believes the 
company will move into the design of 
utility aircraft and light transports if 
the market potential seems high enough, 
and in doing so it undoubtedly will 
build with an eye on the needs of black 
Africa, where the Israeli government 
already is actively establishing firm ties, 
primarily in the form of technical 
assistance at present. 

The firm also has been considering 
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Now available ! filters using 

Time Domain Synthesis! 


Imagine having access to an unlimited inventory of wave 
forms of every conceivable shape: some so radical that they 
could previously only be described graphically and attained 
only through complex active element circuitry. 

Furthering the state of the art to suit the complexities of 
modem electronic systems, Burnell is now prepared to 
design networks through the use of the Fourth Dimension 
of Time Domain Synthesis. 

These passive networks may be designed to produce low 
ringing, constant delay filters, or to produce a functional 



PIONEERS IN microminiaturization OF TOROIDS, 

FILTERS AND RELATED NETWORKS 


wave shaping characteristic with or without specific attenu- 
ation requirements. Examples of a low pass characteristic 
pulse forming network are shown above, where the networks 
precisely resolve the constituents of a time function to pro- 
duce a variety of wave forms, with unique properties now 
available as a tool for new and imaginative applications. 

Break the chains of conventional design, unnecessarily com- 
plex circuitry, and wasted space by contacting your Burnell 
sales engineer today, with your wave form application 



DIVISIONS: 



TECHNICIANS build up the fuselage sections for three I. A. I. Magister trainers. 


the idea" of designing and producing 
a small helicopter, but there's nothing 
definite on this,” according to Schatzki. 
"We are primarily interested in [fixed 
wing] aircraft and airframe systems.” 
Within its workshops, however, I. A. I. 
is gaining helicopter experience with the 
overhaul of Sikorsky S-55s and S-5Ss 
and the smaller Sud Alouettes for the 

It also has modified an Alouettc 
and several small Kolibries for use in 
agricultural spraying. 

Initial Venture 

As in West Germany, the Magister 
marked Israel’s entry into the jet air- 
craft production field. For Israel, it also 
was the initial venture into the manu- 
facture of aircraft of any type, and 
I. A. I., faced with the necessity of tak- 
ing a major step forward as well as form- 
ing a new industry from the talents of 
engineers, technicians and workmen 
with origins emanating from around 
the world, attempted to make the most 
of it. 

“The French might think some of the 
modifications we are making on the 
Magister are silly,” one engineer here ex- 
plains, "but we feel we need to do this 
to build up our own competence. . . . 
We wanted to use a certain amount of 
ingenuity to create a background for our 
capability. . . . 

"We've built our own tooling for 
instance, which differs from the French 
tooling, and we think ours is superior in 
many ways. The French needed a higher 
rate of production— about 12 a month 
-and the size and type of tooling re- 
flects this. We never anticipated this 
rate, so we changed the tooling as we 
saw fit, simplified and also combined 

As opposed to the French schedule, 
present estimated Fouga production 


rate here is between two to three air- 
craft per month. 

One of the major changes in tooling 
was the decision to build the fuselage 
in a single horizonbil jig rather than in 
the three separate vertical sections which 
then had to be joined as designed by 
the French. Over-all savings: four as- 
sembly jigs. All I. A.i.-built Magister 
jigs also have optical tooling, while 
those of French design are largely man- 
ual, according to Engineer Seymour 
Samach, a native New Yorker. 

A number of changes have been made 
in the airframe as well. Perhaps the 
most important deviation was the de- 
cision to substitute two starter generator 
units-one for each engine— to replace 
the single unit used on the French-built 
aircraft. With the French unit, Samach 
says, "If you lost one engine, you lost 
your hydraulic and electrical power. . . . 
So we now have a separate generator 
for each engine; we've eliminated the 
gear box in the middle plus the drive 
shafts, etc., with a considerable savings 
in weight.” 

Starter Generator 

The present starter generator system 
was designed to I. A. I. specifications 
bv the Breeze Corp., of Union, N. J. 
The experience, according to Schatzki, 
is an example of the good cooperation 
the Israeli company has had with U. S. 
firms. He says: 

“Breeze built the units for us, and 
we tested them here. ... To do that 
over such long distances isn’t easy. We 
tested them on the bench, on the 
ground and in cheek flights and sent 
in a lot of requests for changes. Their 
cooperation was very good." 

From I. A. I.'s side, the design and 
coordination was monitored by Shalom 
Ostersetzer, an engineer formerly with 
Britain's Royal Aircraft Establishment 



Engineered 

Environment 


Each fall the female praying mantis 
brews a frothy foam into which she de- 
posits her eggs. The froth hardens and 
serves as Nature’s “temperature control" 
to protect larvae until hatching time. 

What about your problems in temper- 
ature control? Among weapons functions 
there are many requirements for com- 
pact, reliable environmental systems. 
And many such assignments have come 
to AAF. One example— a special thrust- 
section heater designed for the Atlas and 
Titan missiles. The compact heater, oper- 
ated by remote control, supplies heat to 
the missile's thrust section during fueling 
operations and on a stand-by basis. 

AAF offers broad experience through 
fifty years of leadership in heating, 
ventilating, air conditioning, humidity 
control, dust control and air filtration. 
Perhaps AAF know-how may cut months 
of time from your project. “Better air is 



ENGINEERED 

ENVIRONMENTAL 

SYSTEMS 


DEFENSE PRODUCTS DIVISION 

American Air Filter Co., Inc. 




AVIATION WEEK ond SPACE TECHNOLOGY, Jc 


8, 1962 





Four ways 
to tell 

a true airlifter 

1. Straight-in rear loading 2. Truck-bed height 




A true airlifter is a special breed of bird— built without compromise for its special kind of work. 
Huge rear doors allow cargo to be loaded straight in. Cargo floor is truck-bed height; no hoisting cargo up 
and jockeying it around corners. Rear doors can be opened in flight for bulldozer-size paradrops. And a 
true airlifter need not be pampered with paving. It lands and takes off in sand and rough dirt, close to 
the action, just like a bush plane. Lockheed’s C-l 30 Hercules propjet is the true airlifter. Now in its sixth 
year of operation, 14 different versions are flying or being built for the U. S. Air Force, Navy, Marines, 
and Coast Guard— and for the air forces of Canada, Australia, and Indonesia. Newest model, C-130E, 
will soon haul huge cargoes on MATS’ worldwide routes. The big Lockheed/Georgia C-141 cargo jets 
will be true airlifters, too; they will have the same four basic attributes Hercules has. 



3. Paradrops big equipment 4. Lands on short, rough fields 




COM RAN Y 


Marietta, Georgia • A Division of Lockheed Aircraft Corporation 


/ 


f. <*• 


/^f lv ^ 

• Ot^Oa? 6 '//? 9 ^? t^n^'s i s /o n ^o^ c// /tLjr , n^.Z^fe l ^’ , c 

'<§ 


at Farnborough. Ostcrsetzer is one of 
Schatzki’s two principal assistants. His 
colleague, Samuel Berkc, was with Fok- 
ker before coming to Israel. 

The first I. A. I. Magistcr came off 
the line almost two years ago and was 
turned over to the air force in July, 
1960. It had been assembled here from 
parts supplied from France. The second 
aircraft had been prefabricated in 
France but left largely unfinished. By 
the fourth aircraft, substantially all the 
airframe work had been shifted to 
I. A. I. 

The Fouga's Turboineca Marbore 2 
powerplant and a majority of the 
avionic components arc still built and 
assembled in France, however. 

Plastic Components 

On the Israeli-built Magisters, other 
airframe modifications include use of a 
number of plastic components, an area 
in which I. A. I is considered particu- 
larly strong. 

These include a plastic ventral fin as 
a substitute for the metal French unit, 
a plastic tail cone and an all-plastic 
canopy and frame combination to re- 
place the original, more costly plexiglass 
and magnesium frame. All of the Fouga 
junction boxes also are made here— and 
of plastic as opposed to sheet metal 
in the original version. 

Aside from airframes, it is in elec- 
tronics where I. A. I. sees its greatest 
opportunity for the future, and it is 
erecting a rambling four-story structure 
to consolidate its activities and expand 
into original design work. 

The company already has an exten- 
sive instrument overhaul shop in con- 
junction with its aircraft maintenance 
programs and is building a transistorized 
radio compass under license. It also 
plans to build a UHF radio under 
license and is manufacturing a seven- 
piece nucleonics measuring device of its 
own design for export as well as sale 
within Israel. 

In another diversification effort, the 
company is designing and marketing 
airport ground support equipment, in- 
cluding cranes, hoisting gear and bag- 
gage carts. 

Expanding Overhaul Work 

For the present, however, I. A. I.’s 
strength lies primarily in its expanding 
overhaul work, but it needs-and is 
capable of— more prime and subcontract 
production for its assembly lines. Or- 
ganized in 1952, with most of its growth 
coming since 1955, I. A. I.’s employ- 
ment now stands at approximately 3,000 
persons, more than 200 of them gradu- 
ate engineers, and most of the day-to- 
day effort for the majority lies in 
overhaul. 

There are four lines in the engine 
overhaul shop to handle the 30 differ- 
ent types of powcrplants that now pass 


through I. A. I. Company officials say 
the multitude of engine types moving 
over a total of four lines causes no great 
problems so far as the actual work is 
concerned, and each line has its special- 
ists who only handle one particular type 
of powerplant. 


Powerplant Types 


Of the 30, seven arc turbojet and 
include the Hispano-Suiza Ncnc 104B 
for the Dassault Ouragan fighter- 
bomber. the Atar for the Vautour, the 
Hispano-Suiza Verdon for the Mystere 
4A, the Rolls-Royce Derwent for the 
Glostcr Meteor and the Turbomcca 
Marbore 2 for the Magistcr. The latter 
powerplant is still being phased into 
the line. 

In addition, I. A. I. also is overhaul- 
ing the 4,120 eshp. Bristol-Siddclcv 
turboprop engines that power El Al's 
Bristol Britannia transports and is tool- 
ing to do the same for the Rolls-Royce 
Conway bypass powcrplants on the Is- 
raeli carrier's Boeing 707-420s. It also 
hopes to eventually take over the Pratt 
& Whitney JT3Ds for El Al's Boeing 
720B transports. 

It is in the supply field, and the logis- 
tics flow from stockroom to shop, where 
I. A. I. experiences its biggest head- 
aches. for both the engines and the air- 


"For the 25 different types of air- 
craft we overhaul,” Schatzki says, “we 
have to use 76 different electrical plat- 
ing methods. . . . 

“In aluminum alloys, as an example, 
the French, British and American are 
generally alike, but there are differences, 
and the)' can be important. So, we have 
to get sheet metal from all three coun- 
tries.” 

All materials are IBM-controlled, but 
the flow lines can still prove to be diffi- 
cult. 


Wide Diversification 

I. A. I. handles most all of the Israeli 
air force planes-from Cubs to Mvsteres 
—and aircraft phasing out of the mili- 
tary inventory, here or elsewhere, are 
often modified for civil use. Stearman 
PT-17 trainers that have served their 
day with the air force are being con- 
verted to agricultural spray uses, and 
North American P-51 fighters have been 
modified in the past to two-seater con- 
figurations for executive and sports 

Its work also extends beyond the Iron 
Curtain, with Convair 240s of Poland’s 
Polskie Linie Lotniczc (LOT) airline 
flying into Tel Aviv for the major en- 

Yet, I. A. I. is searching for more 
work in almost all fields. "In general,” 
Schatzki concludes, "I think we are not 
inclined to say 140' when something 
comes up.” 


Putting 
out fires 
is not our 
business 



Producing valves, in any number, 
with uniform precision, is. Our per- 
formance on missiles, and aircraft 
proves it Yet we've been known 
to do handstands for customers 



TACTAIR 


AVIATION 


SPACE TECHNOIOGY, January 8, 1962 





ROBINSON 

is proud of these 
achievements 
because . . . 

Robinson MET-L-FLEX 
Vibration / Shock Mounting 
Systems Safeguard the 
Reliability of AH These 
New Electronic Systems! 


for 


Bell Aerosystems Company, a Textron Company. 

High performance MET-L-FLEX mounting assemblies for 
the new AN/SPN-10 automatic all-weather aircraft land- 
ing system for aircraft carriers. The complete landing sys- 
tem consists of a large control console weighing nearly 
1000 pounds and five additional electronic assemblies 
averaging 500 pounds each. The Robinson mounting 
structures will protect the Bell equipment against the 
surging vibration of the carrier at full speed, plus the 
possible explosions and shocks of combat conditions. 
100% all-metal construction of these mountings assures 
long life and deterioration free performance in any kind 
of weather. 


Univac Division of Sperry Rand Corporation. A 

special low frequency mounting system to protect the 
advanced AN/USQ-20 electronic computer from ship- 
board vibration and shock. The computer is a vital part 
of the new Naval Tactical Data System (NTDS) which 
makes possible split second combat evaluation and 
weapons coordination throughout the fleet. 


Electronics and Ordnance Division, Avco Corpo- 
ration. Rugged MET-L-FLEX shock mounting systems 
protect reliability of Avco's new AN/VRC-12 radio 
communications equipment- used by the U. S. Army 
Signal Corps in all types of military vehicles. These 
high performance, deterioration resistant Robinson 
shock mounting systems have passed the Signal Corps' 
Ballistic Shock Test (simulating gunfire impact) and the 
Package Test (simulating road shock). All-metal con- 
struction means greater reliability in every phase of an 
operational mission! 



EXTERNAL fuel cells that encase each wing, and engine pods mounted high and aft on fnsclagc distinguish Lockheed’s JetStar. Note horse- 
shoe antennas near top of fin for VOR-ILS receivers. Fuel is jettisoned through nozzle at intersection of fin and stabilizer. 


Aviation Week Pilot Report: 


Four Engines Boost JetStar Performance 


By David H. Hoffman 

Marietta, Ga.— Four-engine produc- 
tion version Lockheed JetStar, backed 
by 24% more thrust than its twin-en- 
gine prototype, has gained superior 
takeoff and engine-out performance, yet 
responds like a fighter for the pilot who 
thinks ahead of his airplane. 

Powered by aft-mounted Pratt & 
Whitney JT12A-6 (J60-P-5) turbojets 
rated at 5,000 lb. thrust, the JetStar 
can cruise with reasonable efficiency at 
Mach .78 to .82, sharing this speed 
regime with standard airline transports 
such as the Boeing 707. 

Its tight landing pattern, approach 
speeds and maneuverability, however, 
correspond more closely with what the 
pilot expects of twin-piston-cnginc air- 
craft in the Convair 440-Martin 404 
class. Over-the-fcnce airspeed, for ex- 
ample, is about 105 kt. 

To illustrate the JctStar’s stability 
•around its vertical axis, the sudden and 
total loss of two engines on the same 
side at cruising airspeeds is compen- 
sated for by about 10 lb. of foot pres- 
sure on the opposite rudder or by about 
5-5 deg. of rudder trim. Single engine 
failure at altitude, as simulated by this 
Aviation Week pilot, is almost uu- 
noticcablc in the JetStar— a touch of 


aileron maintains directional control. 

These qualities indicate the 40,921 
lb. gross weight JetStar-a utility trans- 
port priced at SI. 366, 350 less interior 
and capable of carrying up to 14 pas- 
sengers or from 2,787 to 4,800 lb. of 
payload— will present few problems to 
the military or corporate pilot familiar 
with multi-engine piston equipment. 

But JetStar sales, company officials 
said, have been disappointing to date. 
Almost four years ago (AW Mav 5. 
1958, p. 78), Lockheed held reserve 
delivery positions for about 58 com- 
mercial firms and estimated that orders 
received during the next 10 years 
would lead to production of about 700 
aircraft. As of Dec. 15. however, Jet- 
Star orders totaled 43, of which 16 
were from Air Force, 25 from various 
U. S. or foreign corporations and heads 
of state and two from the West Ger- 
man Air Force. In an effort to ensure a 
more profitable future for its over-all 
JetStar project, Lockheed has broadened 
sales efforts, stressing the aircraft’s mer- 
its for these uses: 

• Flying testbed for evaluating weapon 
system components at relatively high 
airspeeds and altitudes. 

• Bomb-navigation system trainer for 
Boeing B-52 and, especially, Lockheed 
F-104 air crews. 


• Missile site support vehicle for haul- 
ing critical components to bases not 
served by commercial carriers. 

• Mission support aircraft for ranking 
military officers on priority assignment. 

• Embassy liaison aircraft for the U. S. 
or foreign diplomatic corps. 

• Executive transport for larger corpora- 

JctStar evaluated by Aviation Week 
was N9205R. the seventh off Lockheed’s 
production line here and currently the 
company's only demonstrator. On a 
flight from Andrews AFB, Md„ to the 
Lockhced-Georgia Co. plant beside 
Dobbins AFB, Ga., on a round robin 
from Dobbins via Love Field in Dallas, 
Tex., and Tinker AFB, Okla., and on a 
local transition flight, this pilot grew 
familiar with the compact jet. 

To summarize salient features of the 
JetStar, best climb speed is reached a 
few seconds after rotation. If V s is 
maintained, the pilot must rely solely on 
instruments, for all reference to either 
ground or horizon is obscured by the 
nose during an estimated climb angle of 
20 deg. At typical gross weights and 
optimum climb airspeeds of 250 to 270 
kt., the JetStar can level off at 30,000 
ft. less than 8 min. after takeoff. 

Stalls, prohibited above 20,000 ft., 
arc clean in all configurations, but some 
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(OR LEAVE IT ALONE AND CONTINUE TO TRAIN WITH THE OPTIMUM TRAIN- 
ING SYSTEM FOR TODAY’S AIR-TO-AIR AND SURFACE-TO-AIR WEAPONS!) 


Of course you can snip the cable of a tow target— add wings, 
powerplant, and guidance— and you will have a drone target. 
But why do it? 

By snipping the cable you cut the reliability inherent in a 
towed target. You lose the direct control of the target and 
eliminate its unique in-flight recoverability. By adding wings, 
powerplant, and guidance, you unnecessarily boost target 
costs while sacrificing target performance, because the only 
drone that can perform like a high-performance aircraft is 
an equivalent aircraft that has been “droned". . . which then 
becomes far too expensive to serve as a target. 

The crews flying our hot, new, Mach 2 aircraft— and the 
men behind our surface-to-air installations guarding against 
the enemy's high-Mach aircraft — must train and evaluate 
their weapons repeatedly to keep at peak efficiency. They 
must actually fire their missiles at suitable stand-in targets 
that perform as real enemy targets would. 

Both drones and tow targets can be used as stand-ins for 
such enemy targets, but only tow targets can perform like 



high-Mach aircraft because they are towed by such aircraft. 
Del Mar supersonic tow targets arc designed to perform at 
speeds up to Mach. 1.5— a speed well beyond the capability 
of any target drone flying today. 

And only tow targets are inexpensive enough for us to 
employ sufficiently often to accomplish realistic training and 
evaluation objectives. Since actual costs for squadrons and 
batteries using tow target systems are only from 3% to 5% 
as expensive as systems employing drones— these crews can 
receive up to thirty times more training for the same dollar 
expenditure as those employing drone targets. 

It is for these many reasons that more Free World combat 
crews are trained on Del Mar tow targets than all other 
targets combined. 

If you would like more information on Del Mar’s com- 
plete subsonic or supersonic weapons training systems for 
air-to-air and surface-to-air training exercises, write the 
Weapons Training Systems Department, AW- 1684-1. 
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JetStar Specifications and Performance 

length 60.5 ft. 

Span 54.4 ft. 

Height 20.4 ft. 

Sweep 40 deg (at qnattei chntd) 

Cabin head room 6 ft. 1 in. 

Wmg area" SO^. ft. 

Aspect ratio 5.2? 

Specifications 

Maximum gross weight 40.921 lb. 

Maximum landing weight 50.000 lb. 

Useful load 19.764 lb 

CG limitations 20.4 to 26.?% of MAC 

f uel capacity 2.583 gal 

Performance: 

Never exceed speed (V„) 385 It CAS at sea level. 

Mach .87 above 20,900 ft. 

Normal operating speed (V„„) 350 kt. CAS at sea level. 

Mach .82 above 22,500 ft. 

Minimum control speed (Vine) 100 kt. CAS 

Rate of Climb, initial 5.600 fpm. at 40,000 lb. MGL 

Service ceiling 38,000 ft. 

Three-engine absolute ceiling 29.000 ft. at maximum gross 

FAA takeoff field length 6.425 ft. (over 35-ft. obstacle 

FAA landing field length 5.485 ft. (over 35-ft. obstacle 

Takeoff distance 5.500 ft. (at maximum grosi 

weight over 50-ft. obstacle) 

Landing distance 0 3.300 ft. (at maximum landing 

weight over 50-ft. obstacle) 

Extended range mission: 

Cruise speed, best economy 495 stat. mpli. IAS 

Approximate foci consumption 400 gph. 

Altitude in step-climb 36-40,000 ft. 

Ra,, g e 2.575 stat. mi. with 1.700 lb. 

reserve fuel 

Payload 2 crew, 8 passengers plus 

baggage 


t rising re 
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pitch-up may be experienced if the air- 
craft is stalled with its CG near aft 
limits. Aerodynamic buffet precedes 
the foil stall by 3 to 4 kt. Stickshaker 
warning, furnished by cither of two in- 
dependent systems, comes S to 12 kt. 
before the buffet. 

Extend speed brake, place thrust 
levers at idle, hold Mach .82 and the 
JetStar enters an emergency descent, 
a steep dive that pegs the rate of climb 
indicator at 6.000 fpm. Speed brake 
may be extended at any airspeed, but 
traffic pattern entry should be antici- 
pated well m advance, for speed decay 
in the swept-iving jet seems relatively 

On final approach, aircraft is aimed at 
a point just short of runway threshold 
and power is used to control airspeed. 
Typical angle of descent is flat, as the 
JetStar nears its touchdown point in a 
nose-high attitude. Assuming proper 
trim, little back pressure is required to 
flare the aircraft and break its moderate 
sink rate. 

JetStar's fuel, a total of 2.580 gal., is 
carried in six tanks: two inboard wing 
tanks each holding 375 gal., two out- 
board wing tanks each holding 350 gal., 
and two external auxiliary tanks, non-jet- 
tisonable, each holding 565 gal. The 
auxiliary tanks, which extend the air- 
craft's range by about 1.000 mi., were 
not installed on the twin-engine 
JetStars. 

Before landing, all usable fuel must 
be burned from the auxiliary tanks, 
primarily to prevent sudden CG shifts 
al low airspeeds. Normal procedure, as 
a result, is to take off with wing tank 
fuel selectors in the “tank-to-engine” 
position, then switch to auxiliary tanks 
during climb. Because auxiliary tank 
boost pumps produce more pressure 
than wing tank boost pumps, all pumps 
may be kept on while turbines arc being 
fed from the auxiliary tanks. Should 
these tanks unobtrusively run dry. en- 
gine fuel supply will not be interrupted. 
JetStar Fuel 

Commercial aviation kerosene is the 
JetStar s normal fuel, but JP-4 or avia- 
tion gasoline arc satisfactory alternates. 
Tank boost pumps generate the pressure 
for jettisoning fuel, which exits at a 
rate of 170 gpm. through a nozzle in 
the tail cone fairing. 

Pre-flight walk-around inspection of 
the JetStar is simplified by the concen- 
tration of components in its aft equip- 
ment compartment. Entrance is through 
an access door opened by extending the 
speed brake on the ground. Hydraulic 
system accumulators and reservoirs, 
compressed nitrogen bottle for emer- 
gency thrust reverser extension, air con- 
ditioning and refrigeration packages and 
elevator pitch trim actuator are mounted 
in this area, aft of the cabin's rear pres- 
sure bulkhead. 


JetStar's cockpit appears equal in size 
to that of a Douglas DC-3, but com- 
pact instrument display, excellent visi- 
bility and functionally arranged controls 
give an illusion of greater roominess. 
Duplicate flight instruments face the 
pilot and copilot on the instrument 
panel, with engine instruments and 
annunciator warning lights centered bc- 

Overhead switch panel contains 
starter-generator, air conditioning and 
pressurization, compressor bleed and 
lighting controls. Immediately forward 
of the throttles is a fuel management 
panel with tank selectors, boost pump 
Switches and crossfeed valve controls 
installed at appropriate positions against 
a schematic diagram of the JetStar fuel 

Mounted on top of the pedestal be- 
tween the pilots arc switches for ex- 
tending the JetStar’s speed brake and 
trimming out aileron and rudder forces, 
Mach trim compensator controls and 
landing lights. Aft of these are naviga- 


tion and communication radio control 

JetStar’s starting sequence boils down 
to pushing a button and moving a 
throttle. With brakes set. air start 
switch normal, fuel air bleed line 
closed, power selector switch on bat- 
tery. internal fuel tank boost pump on 
and engine selector switch positioned 
to No. 3, start button is depressed. 
When rpm. reaches 8-10-7. the throttle 
is advanced to idle: at 23-30(2 rpm., 
the start button is released and the 
procedure repeated for engines 4, 2 and 
1, in that order. On Aviation Week's 
transition flight, sequence took about 5 
sec. per engine. 

R. S. "Skip” Schapcr, test flight engi- 
neer for Lockheed, who accompanies 
the demonstrator on trips, rates the 
JetStar's ignition system the aircraft's 
outstanding feature. He declines to use 
ground power units at cn route stations, 
and relics on the JetStar's two 24-volt. 
34 ampere-hour batteries to accomplish 
all starts. JetStar ignition units increase 
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HUGHES 


EXPECT MORE 
from your next 
weapons system 


In our world, a defense system cannot be merely adequate. We cannot risk 
being second best. We cannot afford to demand less than full value for every 
tax dollar spent. 

Industry’s job is to grasp the full implication of the mission, to design and build 
the system to meet cost requirements and delivery schedules. And to insure that 
it will perform when the buttons arc pressed. 

The company which can do this job has a total capability. At Hughes, this 
capability has many parts — a record of 15 years of scientific achievement, a 
working force of over 28,000, facilities covering 5.3 million square feet, vigor- 
ously applied Value Engineering and Cost Improvement programs, a fund of 
over 100,000 man-years of systems experience. 

These are impressive statistics even when taken piecemeal. But they are most 
meaningful when seen as parts of a functional unity. For Hughes can be likened 
to a dynamic, creative system which has proved its competence and spirit of pur- 
pose many times. Examples: — The “Missile Monitor” truck-mounted mobile com- 
mand and control air defense system — 16,000 airborne fire control systems — Surveyor soft 
lunar landing spacecraft — 33,000 Falcon air-to-air missiles. 

The broad capabilities reflected here fully equip Hughes to assume complete 
management responsibility for systems assembly, check-out and integration. 
This competence is backed by Hughes abilities in manufacturing, assembly, 
operator training, operational activation, field support and maintenance. 
Expect more from Hughes. Hughes is ready to deliver. 




TYPICAL BENDIX’ SPECIAL-PURPOSE CABLES 
THAT SOLVE CRITICAL ENVIRONMENTAL PROBLEMS 



Bendix cables — products of over a quarter-century of design 
and manufacturing experience — are proving their complete 
reliability in a countless variety of applications involving 
critical environmental conditions. For complete information, 
write us at Sidney, New York. 


BENDIX CABLES • BENDIX CONNECTORS 

Designed together to work best together 


Scintilla Division 


batter)' output to 28,000 volts to gain 
hot spark during starting. Battery pairs, 
cooled to — 65F by Lockheed, have 
started up to 12 engines consecutively. 


Taxiing Problems 

It would be easier to taxi the JetStar 
if Lockheed installed either a gun- 
handle control or a wheel contoured to 
fit the human grip for the aircraft's nose 
wheel steering system. The pilot, as it 
now stands, must shape his hand like 
a claw to grasp the wheel and. make the 
system respond obediently. 

During taxi over level ground with 
all four engines idling at 42 to 46% 
rpm., speed tends to build excessively. 
To avoid riding the brakes, we reversed 
the two outboard engines, an acceptable 
procedure in the JetStar. Nose wheel 
may be turned 53 deg. to each side of 
center. Wing tip turning radius of the 
aircraft is 44 ft., but for maintenance 
ground handling the nose gear strut 
scissors may be disconnected and this 
radius shortened to 28 ft. 

Cleared by Dobbins tower for initial 
takeoff, we set the brakes and applied 
rated power based on engine pressure 
ratio (EPR) as fixed by runway temper- 
ature. Slotted trailing edge flaps were in 
takeoff-approach position, extended 
40% of their total travel or 20 deg. from 
the plane of the wing. Leading edge 
flaps, installed on the JctStar’s outer 
wing panels, automatically went to full 
down, 27 deg. position as the trailing 
edge flaps were extended. 

There is little need to be delicate in 
manipulating the JctStar's throttles. 
Engines will accelerate rapidly to 100% 
rpm. with no evidence of compressor 
stall even if the throttles are slapped 
full forward. Fourth stage compressor 
of the JT12A engine incorporates an 
overboard bleed valve that virtually 

opens and closes in response to pres- 
sures generated by the engines' fuel 


Pressure Surge 

If the pilot is extremely rough with 
the throttles, however, passengers may 
note some surging of the JetStar’s cabin 
pressure. This is because a maximum 
of 4.6% of each engine’s compressor 
discharge air is bled from the ninth 
stage compressor and used for pressur- 
ization. Since the plumbing contains no 
anticipator circuit, sudden throttle ap- 
plications sometimes cause the JctStar’s 
cabin to “descend” on the ground. 

Takeoff EPR was 2.06, weight about 
30,000 lb.. CG 28.7% of MAC. With 
Lockheed engineering test pilot Homer 
V. Blalock in the right seat, we released 
the brakes and began our takeoff roll 
down Runway 2S, into a 13-kt. quarter- 
ing wind. At about 60 kt., the JetStar’s 
rudder became effective. Rotation speed 
was 114 kt. and we reached it just 


before pssing the 2,000 ft. runway 
marker. 

Flaps were retracted at 400 ft. and 
maximum continuous EPR of 1.83 es- 
tablished. We continued our climb out 
at V-, in an angle that would have 
stalled anything except a fighter, while 
Blalock kept repeating “pull it back, 
pull it back." Rate of climb indicator 
pegged at 6.000 fpm. before wc elected 
a more economic climb speed of 250 kt. 

A limitation to the JctStar's certificate 
rules out operation above 43.000 ft. At 
that altitude, however, JctStar's hy- 
draulically boosted ailerons retain their 


effectiveness and pilots not accustomed 
to a Machmeter at first tend to make 
their turns too tight, a practice that 
would impose uncomfortable gravity 
loads on passengers. JctStar's rate of roll 
according to Lockheed pilots, closclv 
approximates that of the North Ameri- 
can F-86. 

From 26,000 ft., we entered a shallow 
dive to check the aircraft’s tuck down 
characteristics at the higher subsonic 
Mach numbers. Mach trim compen- 
sator (MTC) was turned off. At about 
Mach .S4, aerodynamic farces began to 
tug the JctStar’s nose down, and an 



JETSTAR COCKPIT has duplicate : 
panel right of engine instruments a 




within limits. 

Repeating the process with MTC en- 
gaged, we noted that this back pressure 
was trimmed out automatically and the 
(ctStar, as a result, lost airspeed as it 
returned to level flight. MTC is effec- 
tive at all airspeeds above Mach .805. 
[etStar may not be operated at speeds 
above Mach .76 when the system is 
inoperative. 

JctStar features hydraulically boosted 
ailerons and elevators. Rudder is actu- 
ated by direct cable linkage, but air 
loads arc reduced by a balance tab that 
moves in the opposite direction. This 
tab also supplies rudder trim and may 
be moved 9 deg. to either side of neutral 
by a switch on the pilot's pedestal. A 
toggle switch mounted nearby positions 
an aileron trim tab on the left aileron. 
For pitch trim, the JetStar’s entire tail 
assembly is rotated up and down by 
buttons on the left horn of the control 
yoke. Emergency operation through a 
separate motor is controlled by a second 
set of switches on the pedestal. 

Manual Control 

Manual control of the JctStar is not 
difficult even if aileron and rudder boost 
systems fail entirely. 

It is doubtful whether the loss of No. 
4 engine would have been noticed had 
we not seen Blalock's hand move its 
throttle to idle. Airspeed in the rela- 
tively light JetStar at 25,000 ft. fell off 
about 10 kt., but no rudder was required 
to maintain directional control. When 
Blalock cut the other right-side engine, 
however, the JetStar yawed perceptibly, 
but with only about half the force of a 
twin-piston-engine transport suffering 
engine failure. In standard day condi- 
tions at sea level, JetStar can climb 
on two engines at its maximum gross 

Initial engine shut-down procedure 
is simple: throttle off, boost pump off 
and trim. Engine air starts, usually 
prompt up to 50,000 ft., involve: throt- 
tle off, engine anti-icing off. boost pump 


propriate. air start switch depressed and 
held, throttle to idle. Air start switch 
is released at 50% rpm. 

With the JetStar in clean configura- 
tion, we approached a stall at 19.500 
ft. First buffet came at 125 kt. IAS 
and was followed by stickshakcr warn- 
ing at 1 18 kt. In approach configuration 
with gear and flaps extended, buffeting 
is more pronounced, but in neither 
case is there a tendency for the nose 
to snap. Fuel imbalance may cause the 
aircraft to favor one wing in the stall, 
but aileron control is retained and this 
presents no problem. However, the 
JctStar operating manual states: 

"The rate of approach to stalls should 
not exceed 1 kt. per second, becoming 
most critical at the aft CG loadings. 
Exceptionally fast entry into the stall 
or application of additional up elevator 
following the initial partial pitch-out 
may result in loss of normal control of 

JetStar’s stability at relatively low 
airspeed was apparent as we turned 
down-wind in the Dobbins AFB traffic 
pattern. Airspeed was 180 kt., or 20 
let. less than maximum for lowering 
the gear. Speed brake was retracted be- 
cause its 6 in. ground clearance rules 
out extension during takeoffs and land- 
ings. 

Throttle Adjustments 

Opposite the runway’s midpoint, wc 
extended the gear, set the throttles for 
about 70% rpm. and dropped approach 
flaps. Airspeed decayed to about 160 
kt. before we turned base, then fell off 
to 140 kt. as full flaps went down. Wc 
flew final at 125 kt. JetStar assumes 
these specds-the correct ones— almost 
automatically in the pattern as gear and 
flaps are lowered. Even on final, only- 
slight throttle adjustments arc required. 

Beginning a third touch-and-go, 
Blalock cut No. 4 engine at V, decision 
speed of 107 kt. With takeoff power 
and the low airspeed, hard pressure on 
the left rudder was needed to keep the 
JetStar on the runway’s centerline. Ac- 


celeration, nevertheless, was rapid and 
the aircraft became airborne in about 
1,000 ft. Rather than trim it immedi- 
ately, we waited a few seconds for air- 
speed to build up. At 150 kt., we re- 
leased most of the pressure on the rud- 
der. JetStar’s minimum control speed 
is 100 kt. 

After landing the unfamiliar airplane 
three times in what we considered credi- 
table fashion we asked Blalock and his 
fellow Lockheed test pilot, Glenn Gray, 
to name the prime problem encoun- 
tered in checking out piston engine 
pilots in the JctStar. "They get over- 
confident," Blalock said. 

Federal Aviation Agency type certifi- 
cation requirements dictate that the 
JetStar, at its maximum gross weight, 
may take off only from runways 6.425 
ft. or longer during standard day. no 
wind conditions. In actual practice, 
however, the fully loaded airplane uses 
about 5,500 ft. of runway to break 
ground. FAA’s landing field length re- 
quirement, which precludes use of 
thrust reversers, is 5,485 ft. Actual 
landing distance at maximum landing 
weight is about 5,500 ft. 

A more typical mission profile might 
involve a l,000-stat.-mi. stage length 
carrying average payload of about eight 
passengers and FAA fuel reserves. In 
this instance, the JctStar could clear a 
55-ft. obstacle in its takeoff plane after 
2,980 ft. of runway roll. FAA takeoff 
field length would be 5,900 ft. 

In flight, the JetStar’s cabin is rela- 
tively quiet for a short, four-jet aircraft. 
Noise level is somewhat louder than 
that of a Boeing 707. somewhat quieter 
than that of a Lockheed Electra. Dem- 
onstrator used on Aviation Week 
flights, however, had an austere interior 
with little sound-proofing. Custom in- 
teriors undoubtedly will result in even 
less engine and aerodynamic noise in 
the cabin. 

Aisle to ceiling height of the aircraft’s 
cabin is 6 ft. 1 in., but probably because 
of carpeting and interior lining, a 6 ft. 
1 in. man must duck somewhat to 
walk its length. JetStar’s CG, located 
near the last seat row or just forward 
of the engine inlets, makes the aircraft 
sensitive to passenger movements. Mi- 
nor pitch trim adjustment is required 
constantly when passengers are being 
carried. 

Based on 600 hr. annual utilization, 
the cost of operating a JetStar is about 
$1.21 per aircraft statute mile, Lock- 
heed reports. Over-all cost per aircraft 
operating hour— including insurance, 
crew salary- and expenses, fuel and oil, 
engine and airframe maintenance and 
overhaul and depreciation— is $544.25. 
Of this, about $100 is for maintenance 
purposes, according to Lockheed. 

(This is the first of a two-part report on 
the four-engine Lockheed JctStar.) 
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^BJ^XCONOSEAL All-Metal Piping and Tube Joints for 
Aircraft, Missiles and Ground Support Equipment 

Pressure capabilities up to 100,000 psi, temperatures 
from —425 to +2000" F with zero leakage. 

CONOSEAL Fittings for high performance joints in tubing from >4 "through 1" 
are available in aluminum or stainless steel. In stainless steel they provide a 
leakproof seal with working pressures of 4000 psi and burst pressures of 16,000 
psi at room temperature. Temperatures range from — 425° to 4-2000°F. Com- 
pact and lightweight, CONOSEAL Fittings can join dissimilar metals, require no 
periodic retorquing. Special fittings available for pressures up to 100,000 psi. 

CONOSEAL Tube Joints are lightweight, easy to assemble, join dissimilar 
metals and provide a leakproof seal despite extreme temperatures and pressures. 
Rated for temperatures from —425° to 4-1500°F, pressures to 4,500 psi. 

CONOSEAL Pipe Joints are capable of withstanding high pressures to 20,000 
psi and temperature extremes — 425°F to 4-2000°F without leakage. These joints 
provide unusual strength and dependability in such applications as missile 
ground handling and nuclear power equipment. They are lightweight and com- 
pact compared to bolted flanges. 
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Sophisticated Skills of Curtiss -Wright 



Fabrication of a flight quality first stage rocket motor case for a U. S, Air Force Mmuteman missile at 
Aeronautical Division. These huge cases are fabricated to extremely close tolerance from high strength alloy steel. 


Missile Manufacturing Technology 



Precision machining of missile aft closure 
for U. S. Army Pershing missile. 


Rotating rocket nozzle assembly line 
for U. S. Navy Polaris missile. 


J.N Minuteman . . . Polaris . . . Pershing — 

versatility and depth of experience in the produc- 
tion of highly advanced missile and rocket com- 
ponents and subsystems — exemplifies Wright 
Aeronautical’S inherent capability to support to- 
day’s missile, aircraft, and electronic programs of 
the military services. 

Wright Aeronautical has developed new technol- 
ogies in forming and fabricating metals, ceramics, 
and reinforced plastics ... in electron beam and 
protective gas welding ... in powder metallurgy 
processes for producing refractory metals and 
compounds. It is also engaged in a continued 
search for new materials and methods that meet 
the precise requirements of current and future 
rocket components and subsystems. 

Technological advances in rocket case manufac- 
ture include development and application of shear 


spinning and alloy research in titanium, 20-25 
per cent nickel, beryllium and vacuum-melt alloys. 
Today’s techniques, facilities, and sophisticated 
production skills furnish ultra-precision control 
in fabricating close tolerance rocket motor cases 
— high in quality . . . exceptional in reliability. 

Similarly, in nozzle research, design and manu- 
facture, new metallic and non-metallic materials 
and advanced developments in fabrication and 
liquid cooling technique, provide flexibility and 
imagination for future nozzle production. 

Wright Aeronautical’s vast experience and facili- 
ties provide a broad capability to handle programs 
combining management, scientific engineering and 
production skills in today’s dynamic aerospace 
industry . . . and resources to meet tomorrow’s 
challenges. 
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FIRST dc Havilland Trident jet transport is fitted with its Rolls-Royce Spey turbojets for ground runup trials at Hatfield production 
facility. Airplane 3lso lias performed a number of taxi tests with the three Speys operating. 


Spey Turbojet Nears Airline Service Date 


By Herbert J. Coleman 

London— Rolls-Royce Spev turbojet 
engine, powerplant for the dc Havilland 
Trident three-jet transport and the BAC 

tensive Avon and Conway experience in 
its development program. 

The engine, now in the 10.000-lb.- 
thrust class, has accumulated more than 
100 hr. of flight time in Avro Vulcan 
testbeds. Follow-on design, probably 
fitted With afterburning, is scheduled 
for the Blackburn Mk. 2 Buccaneer 
naval strike fighter. 

The RB.163 Spey grew out of the 
RB.141 bypass engine which was de- 
signed to meet British European Air- 
ways specifications but derated to the 
Spev when dc Havilland and BEA de- 
cided to make the Trident smaller than 
originally planned. Both engines have 
the same general arrangement and me- 
chanical design, with the smaller RB.163 
Spey backed up by considerable RB.141 
test time. 

Specifically, the Spev details include: 

• Two-shaft bypass engine, with pres- 
sure ratio of above 16:1 and bvpass ratio 
of 1.0. 

• Four-stage axial low-pressure compres- 
sor has compression ratio of 2.5:1 and 
can pass 200 lb./sce. of air. Unit is 
driven by two-stage low-pressure tur- 
bine, and air from this compressor is 
equally divided— half goes through the 


high pressure compressor, combustion 
zone and turbines. The other half 
passes along the bypass duct, then is 
mixed with turbine exhaust gas and 
discharged through the tailpipe. 

• Axial high-pressure compressor has 1 2 
stages and is driven by the two-stage 
high-pressure turbine. Compression 
ratio is 6.5:1 and air is discharged to 
combustion zone at pressures up to 240 
psia.. with maximum temperature held 
to about 470C. There are 10 flame 
tubes in the combustion chamber. 

Late in 1960. when the Spey began 
its initial tests, the design team could 
utilize data from about 1.100 hr. of 
RB.141 experience on nine engines. 

The Spey program called for about 
8.000 hr. of testbed running, and an- 
other 2.000 hr. of flight testing before 
the engine entered scheduled airline 
service. First engines for ground run- 
ning in the Trident prototype were 
shipped last July: first flight engine was 
sent to dc Havilland early in Novem- 


Spey Specifications 

Over all length 110 in. 

Maximum width 45 in. 

Drv weight 2.200 lb. 

Takeoff thrust (minimum) . . . .9.850 111. 

Cmisc thrust (typical) 3.700 lb. 

1 (cmisc. 470 kt.) .*! . .0.776 lb./hr./lb. 


her, and two more followed shortly 

Rolls has run the Spey more than 
300 hr. to complete its test program on 
the thrust reverser and noise suppres- 
sion system in a powerplant pod. Thrust 
reverser is similar to the type used on 
Rolls-Royce Avon engines in the de 
Havilland Comet and Sud Caravelle 
and on the Conway-powered Boeing 
707. Main difference is in positioning 
of exhaust outlets. 

In the Trident, the outlets have been 
arranged to eliminate as far as possible 
any ground ingestion and blowing on 
the tailplane, or to produce unbalanced 
side or vertical loads on the aircraft. 
I ligh-pressure compressor air is used in 
the pneumatic rams which position the 
reverser eyelids: locks in the control 
system ensure that the pilot cannot in- 
advertently select reverse thrust. The 
silencing unit has six lobes to break up 
blast. 

For better low-speed performance. 
Rolls designers followed Avon design in 
fitting the liigh-pressure compressor 
with a bleed valve at stage seven, along 
with variable inlet guide vanes, all pro- 
gressive in operation. Bleed is controlled 
bv a valve around the compressor casing. 
This air passes into the bypass duct and 
then into the tailpipe for added thrust. 
Engine speed controls guide vanes and 
bleed valve. 

To keep internal air leaks past com- 


AVIATION WEEK —d SPACE TECHNOLOGY, Jc 


>ry 8, 1962 



pressor blades to a minimum. Rolls 
used shrouded stator blades on the low- 
pressure compressor and the first three 
stages of the high-pressure compressor. 
Rotor blades and the last nine stages of 
the stator blades, however, arc un- 
shrouded; small tip clearances seal the 
stages, and these. Rolls said, arc de- 
termined by transient conditions. 
(Transient conditions are changing con- 
ditions, in that under extreme cold, the 
blades heat up before the easing and 
blade expansion could close to a critical 
point and strike the casing. Adjustment 
is made for various conditions— such as 
extremely hot ambient air operations. 
This is basieallv a designer’s problem 
and Rolls aim’s at finding the best 
median setting.) 

Control of blade tip clearances is 
by design of rigid bearing houses which, 
engineers explained, remain concentric 
with the casings under all running 
regimes. Split compressor casings arc 
symmetrical and arc designed so they 
have no local mechanical loads which 
could possibly cause distortion. Un- 
loaded internal skin protects the casings 
against sudden changes in air tempera- 
ture; skin is formed partly by stator 
cuter platforms, and partly by segments 
around the rotors. 

Low-pressure compressor drum and 
high-pressure shaft are rigid, thus pre- 
venting gyroscopic loads which could 
alter the running clearances. The high- 
pressure compressor follows Rolls prac- 
tice of construction with separate disks 
located on a large-diameter shaft by in- 


terference fit splines; a small hairpin 
isolates location serrations from disk bore 
strains. (The hairpin is a d twice to re- 
duce bore strain, thus keeping the strain 
from being transmitted into the disks 
themselves. Location serrations are the 
shaft cuts in which the disks are im- 
bedded.) 

Avon and Conway design has been 
used in the Spey in the system of fit- 
ting the pin-fixed rotor blades on the 
low-pressure compressor and first four 
stages of the high-pressure compressor. 
Rolls says this type of pin-fixing im- 
proves aerodynamic damping. In ad- 


dition, natural frequencies of the blade 
can be adjusted to suit the engine’s 
operating conditions. Low-pressure com- 
pressor rotor blades are forged of alu- 
minum. Initial four stages of the high 
pressure compressor have aluminum 
blades and latter stages have titanium 
blades. All turbine and compressor disks 
are manufactured from forged vacuum- 
melted ferritic stainless steel. 

Trident will not depend on auxiliary 
cabin blowers for anti-icing and cabin 
pressurization, since all delivery air will 
be bled from the Spey. 

Nozzle guide vanes and first-stage 
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rotor blades of the high pressure turbine 
are air-cooled, although the guide vanes 
and blades of the low-pressure turbine 
are uncooled. Blades and vanes are 
made of nickel-based alloys, similar to 
those Rolls has used on the Conway, 
Avon, Dart and Tyne powerplants. 

All turbine blades are mounted in 
the disks by fir-tree roots. Disks are 
cooled by high pressure compressor air 
to prevent hot turbine gas from passing 
over them. Leakage of hot gas across 
outer shrouds is controlled by fin seals. 
Nozzle box structure also is protected 
from similar leakage bv segmented 
shroud rings. 

Design of combustion system also 
reflects widespread use of past experi- 
ence with Rolls turbojets. Flame tubes, 
for instance, are much like those used 
in the Conwav. now up to an overhaul 
life of 2.200 hr., and PA.29 Avons. up 
to 3,200 hr. Fuel injection is standard 
Rolls design, consisting of swirl-atomizer 
burner to give good fuel distribution 
under restart conditions at altitude. 

Spey utilizes both ball and roller 
bearings, with thrust loads on main- 
shaft ball bearings adjusted by varying 
the seal diameters until small axial gas 
load of known direction is obtained. 
Main shaft bearing chambers are cooled 
by air from low-pressure compressor, 
and then discharged overboard. Airflow 
leaks from high-pressure to low-pressure 
zones arc limited by non-rubbing rotat- 
ing seals, all of which are lined with a 
low melting point material to prevent 
overheating in case of a mb. 

All main shaft bearings arc lubricated 
by oil jets: each has its individual filter. 
Central oil tube is inside the main shaft 
system and low-pressure unit cooling air 
insulates it from hot exhaust system. 
Central oil tube nms full length of the 
engine to lubricate all main shaft bear- 
ings. with exception of the turbine bear- 
ings, which have separate feeds. 

Scavenge oil is returned to a tank 
trav and air from the de-aerating tray is 
vented to the wheelcase. This, in turn, 
has centrifugal breather to separate oil 
from air. Rolls claims that on the basis 
of past experience, this system should 
guarantee engine oil consumption of less 
than 0.75 pints hr.. which is the guar- 
anteed limit. The tank has a 12-pint 
capacity, of which 10 pints are usable 
oil. 

Spey is mounted in a Rolls-designcd 
pod, hung from two cantilevers on the 
Trident's structure: these are braced to- 

§ ether by the fixed part of the cowling, 
pev pod for the BAC 111 is similar 
in design. 

Engine itself is fitted to the front 
cantilever through a ball joint at the side 
and a radially swinging link at the top. 
Rear cantilever is attached to the top of 
the Spey by a pair of axially swinging 
links. Design fatigue life is about 30,- 
000 hr. of operational flying. 
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HYDRAULIC COMPONENTS DIVISION P.O. Box 73335 


Deutsch quick-disconnect 
fluid and gas coupling. 
Remote connection can be 
made with any available 
"push." Absolutely no 
twisting or tricky lock 
movements are necessary for 
complete coupling and seal. 

To assure safety at high 
operating pressures a color 
ring provides visual inspection 
for positive lock, and quick- 
disconnect can be 
accomplished only by 
applying pressure directly to 
the coupling ring. Both 
halves of this true quick- 
disconnect exceed all 
requirements of MIL C-25427 


ipling applicati 
write today. 


Remote 

high-pressure 

coupling 


between lines carrying 
10,000 psi 








How Solar’s experience 
with refractory components 
creates space-age structures 


Current weapon systems require structural 
components that can withstand extreme tem- 
peratures. With solid fuel rocket engines operat- 
ing at over 6000F and re-entry vehicle compo- 
nents experiencing equilibrium temperatures of 
2000 to 5000F, materials systems are being 
taxed to their limits. Significant advances in 
high tempera- 
ture structural 
technology are 
required to 
meet these 
demands. 

Solar has 
called on 35 
years of expe- 
rience in high 
temperature 
materials and 
structures to 
meet these 
problems. This experience has created an inte- 
grated, dynamic organization with materials 
research and development, structural analysis, 
prototype and production manufacturing 
capabilities. 

Solar’s work in rocket nozzle technology 
includes development of tungsten forming and 
joining techniques. Shear forming and hot die 
forming techniques are available for producing 
the complex shapes required for nozzle compo- 
nents. Joining tungsten by solid state bonding 
and reactive brazing has been accomplished, 
resulting in unrecrystallized joints with usable 
strength in excess of 4000F A current program 
at Solar is aimed at design and fabrication of 
cooled nozzles for extreme temperature opera- 
tion. Other research projects include compati- 
bility of liquid metals and exhaust gas products 
with refractory metals, and a unique method 
of thrust vector control. 


Re-entry vehicles require refractory compo- 
nents over a major portion of their outer sur- 
faces. Solar is working on a contract to develop, 
fabricate, and test frontal sections for a super- 
orbital glide re-entry vehicle. Temperatures in 
excess of 5000F will be experienced during 
re-entry for this component, representative of 
the next generation of glide re-entry vehicles. 

Solar's current capabilities in fabrication 
activities supply a broad base of supporting 
technology for refractory component assembly. 

Plasma spraying techniques are available for 
the deposition of any of the refractory metals, 
as well as the ceramic materials which are dif- 
ficult to fabricate by any other process. Recent 
projects at Solar have included the fabrication 
of parts from tungsten, 90Ta-10W, columbium, 
and molybdenum alloys. 





For further information about Solar’s 
refractory component experience in materials 
research, design, fabrication, and testing, write 
Dept. J-156, Solar, San Diego 12, California. 
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Engineers and scientists at General Dynamics | Astronautics enjoy 
not only the immeasurable rewards of participating in the devel- 
opment of this nation’s most advanced space systems, but also 
the added bonus of living and raising their families in resort-like 
San Diego, California. San Diego's climate is near-perfect, and 
its ideal location permits almost any sort of family recreation the 
year around. Indeed, on the first day of summer last year, the 
temperature was 72 degrees; on the first day of winter, 78. Schools 
are excellent and uncrowded; cultural attractions are abundant; 
advanced educational facilities are constantly being expanded. 
If you are an experienced engineer or scientist, just a cut above 
the average, we’d like to tell you more about our company, our 
community, and how both might fit into your future. You’ll find 
more information on the back of this page. There is also a con- 
venient inquiry card which will receive immediate and confiden- 
tial attention. Why not mail it today? No obligation, of course. 


If the inquiry card has been removed, or if 
you wish to furnish or request more 
detailed information, please write to 
Mr. R.M. Smith, Manager of Industrial 
Relations Administration-Engineering, 
Mail Zone 130-90, 

General Dynamics \ Astronautics, 

5716 Kearny Villa Road, 

San Diego 12, California. 
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ENGINEERS AND SCIENTISTS 



General Dynamics [Astronautics is located in San 
Diego, California, one of the fastest growing commu- 
nities in the United States. It is situated 1 0 miles north 
of the Mexican border and a little over 100 miles 
south of Los Angeles. 


Immediate openings exist in the following areas: 

SCIENTISTS & ANALYTICAL ENGINEERS with PhD 
or Sc D for electronics and physical research; com- 
puter analysis and application; and instrumentation 
development. 

ELECTRONIC DESIGN & TEST: communication sys- 
tems and data transmission design; logical circuitry; 
automatic control systems; and electronic packaging. 
BSEE plus appropriate experience required. 
MECHANICAL DESIGN: BSME or AE for pneumat- 
ics. hydraulics, and fluid systems design and test. Also 
missile GSE and missile structures designers. 
RELIABILITY ENGINEERING: Openings exist for ex- 
perienced engineers with applied higher mathematics 
education, preferably in statistics; higher degrees 
preferred. Circuit analysis with transistor and diode 
experience is also desirable. 

ENGINEERING WRITERS with 2 years of college and 
3 years of experience in preparation of TCTO’s; oper- 
ations, maintenance, and overhaul manuals. 


SYSTEMS ENGINEERING: BS degree required, ad- 
vanced degree desired, in engineering or related field. 
Two to five years of experience, including missile or 
similar background in testing, methods of operation, 
systems analysis, and evaluation. Assignments will in- 
clude establishment of test requirements, determina- 
tion of factory tolerance structures, and evaluation 
of field testing. 

COMPUTER PROGRAMMING for integrated data 
processing with both engineering and non-engineering 
application on 7090. PhD, MS and BS degrees in 
math, physics, or business administration with 4 years 
experience programming for 704, 709, or 7090 com- 

BASE ACTIVATION: Design or liaison engineers with 
BS in ME or EE and experience in electrical or me- 
chanical systems are required for liaison work at 
missile launching complexes, or design support work 
on launch control equipment, propulsion systems, 
automatic programming and missile checkout equip- 
ment operations. Assignments are at Lincoln, 
Nebraska; Altus, Oklahoma; Abilene, Texas; and 
Roswell, New Mexico. 

If you desire to become part of this great team, we 
urge your prompt inquiry on the attached Professional 
Placement Inquiry. 

Technical openings also exist in other specialties. 
Write Mr. R. M. Smith, Manager of Industrial Rela- 
tions Administration-Engineering, Dept. 130-90, 
General Dynamics I Astronautics, 5716 Kearny Villa 
Road, San Diego 12, California. 
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BROAD INTEGRATED CIRCUITS research and development program under way at Motorola, Inc., Phoenix, is attempting to find 
compatible processes among several solid-state technologies so single devices selectively using any number of these processes ultimately 
can be made on same production line. At left, semiconductors are epitaxially grown. On TO-18 header (right) is metal film inductor built 
up on 25-mil square semiconductor substrate. Partly supported by USAF’s Aeronautical Systems Division, the inter-divisional program 
attempts to mate equipment-oriented interests of company’s Military Electronics Division and device viewpoint of its Semiconductor 
Products Division. The program involves between 40 and 50 engineers, mostly in Motorola’s Semiconductor Division. 


Motorola Investigates Compatible Circuits 


By Barry Miller 

Phoenix, Ariz.— Comprehensive Air 
Force-funded program in integrated cir- 
cuits, aimed at developing compatible 
semiconductor and non-semiconductor 
thin film techniques so that more re- 
liable, less expensive avionic devices 
may emerge from a wedding of the 
two is getting under way here at Mo- 
torola, Inc. 

Three-year Air Force research and 
development program (AW Jan. 23, 
1961, p. 97; July 10, 1961, p. 75) also 
is attempting to mate or reconcile the 
diverse interests of equipment and de- 
vice engineers during the early stages 
of integrated device development. 
Functions Incorporated 

Tin's is necessary because many of 
what were normal functions associated 
with circuit design using discrete avionic 
components— functions such as circuit 
organization, design and interconnec- 
tion of parts— now are incorporated by 
the manufacturer with the integrated 
circuits. (Integrated circuits arc single 
semiconductor substrates in which one 
or more devices arc an integral part. Tin 
integrated circuit may be a portion of 
or a complete circuit function.) 

Motorola is trying to unify these 
devices and equipment viewpoints 
within its own organization by bringing 


together in the Air Force program 
engineers from its device-oriented Semi- 
conductor Products Division and equip- 
ment-oriented Solid State Electronics 
Department, which serves as a research 
arm of the company’s Military Elec- 
tronics Division. 

Potential Value 

Potential value of compatible tech- 
niques appears to be two-fold. Com- 
patible processing would enable a single 
multi-step production line to selectively 
turn out integrated circuits using a 
mix of techniques— diffusion, epitaxial 
growth, thin passive films, etc. Any 
circuit might be fabricated by a pre- 
selected combination of up to 30 antici- 
pated steps in this line. As a conse- 
quence. it also would make possible 
the fabrication of integrated circuit de- 
vices combining the optimum properties 
of devices that are made by each proc- 

For example, resistors may be more 
easily realized with thin non-semicon- 
ductor films evaporated on top of an 
integrated circuit than by using resis- 
tors obtained from diffusion in the basic 
semiconductor. Some materials and 
techniques are better than others in 
different respects and will yield larger, 
or different or broader ranges of values 
and better isolation. Some function 
better at high frequencies, others at 


low; some have better temperature co- 
efficients. 

Motorola hopes to develop fabricat- 
ing processes conducted at temperatures 
and other conditions that will not dis- 
turb the product of a previous step in 
its projected production line. Hence, 
devices might be fabricated, probably 
on a semiconductor substrate, in or on 
which are semiconductor diffusions, 
growths of epitaxial layers, semiconduc- 
tor passive components, thin passive 

tallic conductors. 

Program Supervision 

Involving roughly 40 to 50 engineers, 
mostly in the company’s Semiconduc- 
tor Division, the intcrdivisional Air 
Force program here is under the over- 
all supervision of C. I larry Knowles. It 
constitutes roughly a third of Motor- 
ola’s corporate investment in integrated 
circuit research and development. 

Tire Air Force contract will be cost- 
shared over its three-year period and 
will finance nearly $2 million in research 
and development. 

This effort is one of three major ones 
currently sponsored by the Electronic 
Technology Laboratory of USAF's Aero- 
nautical Systems Division. The other 
two programs, which predate Motor- 
ola’s, are being conducted by Westing- 
house Electric Corp. (AW Apr. 27, 
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CHOICE OF 
FOUR NATIONS 

Four different nations have made their 
technical evaluations independently, 
and all have reached the same conclu- 
sion— the versatile, 155-mph Boeing 
Vertol 107 Helicopter is a sound choice 
for military services. Its capabilities 
include passenger carrying, logistic 
support, rescue, and many more. With 
rear-loading, constant-section payload 
compartment, tandem-rotor controll- 
ability, and sealed-in- production fuselage 
for water landings, the powerful 107 
can carry out helicopter missions with 
great reliability. This advanced-design, 


1959 p. 54) and Texas Instruments 
(AW Nov. 6 p. 83). 

While in a few respects the Motor- 
ola program duplicates these other ef- 
forts. particularly the Texas Instru- 
ments’ work, the company brings to the 
program rather unusual capabilities, ac- 
cording to an Air Force technical offi- 
cial in Dayton. These lie in the areas 
of surface passivation of semiconduc- 
tors. epitaxial growth of semiconductor 
layers and development of small, thin 
film inductors. 

In addition. Motorola’s effort is di- 
rected primarily toward linear, rather 
than digital circuitry. At first glance, 
this appears to be, and ultimately could 
prove to he. a less promising direction 
than the latter. Digital circuitry, spe- 
cifically as it appears in aerospace guid- 
ance computers with their large num- 
bers of repetitive circuits in which 
device tolerances need to he less exact 
than in communications gear, is an es- 
pecially attractive area which has drawn 
attention for application of integrated 
circuits. A primary advantage of these 
solid state devices is in the cost savings 
resulting from the fabrication of a mul- 
titude of semiconductor active and pas- 
sive components in a single circuit as 
they might be required for digital 
equipment. 

Many Advantages 

Nevertheless, use of integrated cir- 
cuits in telemetry and communications 
equipment may provide many other ad- 
vantages such as increased reliability, 
size and weight savings. Motorola's tra- 
ditional corporate interest and experi- 
ence in the communications field coin- 
cided, according to the company, with 
the Air Force’s desire to explore appli- 
cation of integrated circuits in the RF 
field to supplement other R&D in the 
digital area. 

As one of its first objectives, the com- 


pany has a target of developing a cigar- 
shaped, 4-watt, 1 20-mc. telemetry trans- 
mitter and receiver by June. This de- 
vice is in the conceptual stage. 

As a possible final task in the pro- 
gram, the company is investigating a 
complete integrated circuit telemetry 
system, transducers, signal conditioning 
gear as well as transmitter and receiver. 

Both of these equipments, Motorola 
emphasizes, are research vehicles to 
demonstrate fcasibihtv of compatible 
techniques rather than formal prototype 
equipment. 

The complete telemetry system might 
include transducer, log-generator com- 
pressor. digitizer, encoder, commutator 
on the data gathering end and corre- 
sponding components in the receiving 
end. At present. Motorola has designed 
the receiver RF amplifier, and is well 
along in the design of a 1-mc. IF strip. 
It is investigating use of low-Q induc- 
tors with tunnel diode Q multiplier. 
Other components such as a demodula- 
tor, Darlington amplifier and output 
transducer are in varying stages of study 
while the mixer has not yet been de- 
signed. 

While concentrating on linear cir- 
cuitry, Motorola is conducting consid- 
erable activity in digital circuits. It is 
working on “nor" and “nand” circuits 
in addition to video and servo ampli- 
fiers, RF amplifiers, 12-mc. and i-mc. 
IF amplifiers. 

This dual interest in linear and digital 
circuitry is expressed in the company’s 
marketing plans for its first integrated 
circuits. 

Motorola expects to complete pilot 
production and circuit design facilities 
by the middle of next month (February) 
and in March market a line of tight spe- 
cification, epitaxially grown integrated 
circuits in 10-pin TO-5 packages with 
both standard and pancake height caps. 
Circuits probably will include input and 


output amplifiers, flip-flop, "nor" and 
“nand” gate, buffer and line driver am- 
plifiers. 

In the second quarter of this year, it 
intends to introduce the first of its com- 
patible integrated circuits combining 
thin films deposited on integrated cir- 
cuitry. Following these at a future date 
will be a line of high-speed computer 
circuits. 

Typical compatible integrated device 
which combines the use of thin films 
and semiconductors is the three-transis- 
tor video amplifier pictured in two ac- 
companying illustrations. A breadboard 
model of this device has a response 
from d.c. to 300 me., 25 db. gain and 
35 db. of feedback. 

Fabrication Method 

The device is fabricated from a 5-mil- 
thick slice of one-inch diameter P-type 
single crystal on which an N-tvpc semi- 
conductor layer is epitaxially grown. 
The N layer would provide the collector 
regions for the three transistors and the 
collector resistors in the first two tran- 

A P-type semiconductor would then 
be diffused through a mask into the 
block to form the bases of the three 
transistors. In a second diffusion step, 
an N-plus region provides emitters and 
collector contacts. A final diffusion of 
P-plus material, or an evaporation, forms 
the zener contact for the two coupling 
diodes. 

After passivating the surface of the 
entire device, the remaining resistors 
are evaporated in two layers (two de- 
positions are needed to obtain the de- 
sired topography). Contains arc made 
by etching into the block. 

These extrinsic resistors are tin oxide 
films with which Motorola’s Solid State 
Electronics Department has had exten- 
sive experience. The device’s surface is 
passivated after each deposition. Con- 
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HIGH 

on every 
chart: 


■■ 


CM-R 




most 

dependable alloy 
in use today 
in the 

1200°- 1800° F 
range 


In all ways, CM-R 41 is a remarkable alloy. No other 
high-temperature alloy used in production today 
equals its tensile strength. In other properties, too, 
CM-R 41 is far ahead of the field. 

Also important, this nickel-base, vacuum-melted 
alloy is easy to work with. It’s readily formable by 
drawing, bending, spinning — welds to similar or 
dissimilar materials. 

Cannon-Muskegon offers CM-R 41 in standard 
36"x96” sheets .015" to .125" thick, in smaller sizes 
down to .010", in bar stock up to 3" in diameter . . . 



foil down to .001 in thickness . . . and fine w 
.0015 in diameter. 

For complete details, write for Technical bulletin 
No. 86. 





CANNON-MUSKEGON CORPORATION 

2887 Lincoln Avenue • Muskegon, Michigan 
METALLURGICAL SPECIALISTS 
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customers . . 



GENERAL ELECTRIC 


WANTED PRECISION 


PLUS 


ON EACH 


OF THESE ITEMS 


CECO 


t by-product of many years’ ex- 
perience with proprietary engine control 
systems. Chandler Evans has developed out- 
standing subcontract capability. 

Working directly from your drawings, CECO 
produce components, assemblies or 
complete systems with equal facility — with 
specifications demanding production tol- 
es to 5 millionths of an inch and 
finishes to .5 RMS. All subcontract assign- 
ments are amply supported by CECO’s 
production engineering. 


l precision equipment like Sheffield 
Cavitrons, P&W Magnaspark Automatic 
Profilers, Cincinnati and Sheffield 
Multi-Form Crush Grinders 
I tape-controlled equipment like 
Milwaukee-Matics, Pratt & Whitney Jig 
Borers, Burgmaster Turret Drilling Machines, 
Potter & Johnson Turret Lathes 
» spectographic and X-ray inspection equipment 
t ultra-sonic cleaning devices 
» electronic and computer laboratory facilities 
along with a wealth of production 
test equipment and facilities 


■ 


CHANDLER EVANS CORPORATION • WEST HARTFORD T, CONNECTICUT 






Cubic offers NOW complete off-the-shelf telemetry systems for the new 2200- 
2300 Me telemetry bands as well as the 255-265 Me bands: Receivers, Air- 
Borne Transmitters. Automatic Gimballed Antennas, Solid State Equipments 



... for shipboard, ground based or air-borne systems. Write for further infor- 

mation on Cubic microwave telemetry systems; address Department AW-1 12. san diego n, californi 


OTHER OFFICES: WASHINGTON. 


COCOA BEACH. FLORIDA 


LOS ANGELES. CALIFORNIA • ROME. 



ductors are evaporated and etched. 

Flow chart for this amplifier, Knowles 
points out, is roughly equivalent to that 
of a high-quality planar transistor with 
the addition of the two resistor layers. 

One of Motorola’s tasks in the Air 
Force program is to define the relative 
advantages of different types of com- 
ponents in the compatible structure. In 
designing and fabricating compatible, 
integrated device, the designer has free- 
dom in selecting a number of types of 
resistors, for example. They can be made 
from metal and metal oxide films, bulk 
resistivity of the semiconductor, diffused 
resistor, diffused resistivity and epitaxi- 
ally grown layers. Many factors includ- 
ing stability, compatibility, cost, topo- 
graphy of the desired circuit, ease of 
fabrication, range of values, and type of 
circuit desired enter into selection. In 
digital circuits, where values of resistors 
may not be too critical, diffused resistors 
may prove satisfactory. High resistance 
values would exclude bulk resistance. 
The precise limits on these factors are 
being studied in the program. 
Capacitor Selection 

Similar factors influence capacitor 
selection. Capacitors formed in a semi- 
conductor substrate bv back-biased 
junctions are suitable for non-critical 
coupling capacitors, possibly voltage 
variable capacitors; thin anodized metal 
film capacitors are useful where exact, 
voltage stable capacitors in values be- 
low a microfarad are needed; depos- 
ited metal oxide glass capacitors may be 
desired for high voltage, non-polar, low 
capacitance units. 

A few of the research and develop- 
ment areas in support of the integrated 
circuit effort include: 

• Epitaxial growth— As a demonstration 
of the readiness of epitaxially prepared 
(growing a single crystal layer on a sub- 
strate whose structure is almost identi- 
cal to the film being grown) materials, 
the Semiconductor Products Division’s 
materials department, headed by Dr. 
Remo A. Pclhn. has made epitaxially 
grown "nor” circuits like those pictured 
in an accompanying drawing (p. S7). 

This "nor” circuit has three inputs 
to the mesa transistor base, each with a 
6,500 ohm resistor and a fourth resis- 
tor (750 ohms) in the collector circuit. 
The circuit is fabricated by three suc- 
cessive growths on an N-plus (25 milli- 
ohm-centimeter resistivity) substrate. 
In the first growth, a 6-micron layer of 
1 to 2 ohm-centimeter material is grown 
to provide a collector region. Above this 
is grown a one-micron. 50-ohm-centime- 
ter region, which forms the base. Final 
growth is a three-ohm centimeter, one 
micron thick N-plus layer from which 
the transistor's emitter and four resist- 
ors arc etched. The structure may be 
welded to a header with the collector 


lead thrust through it. The emitter is 
etched away to bare the base and bond 
a lead to the base. 

Resistivity can be controlled to 
±10% on the one to 10 ohm-centimeter 
material, according to Pellin. Thickness 
of the micron thick layer can be con- 
trolled to 10%. 

Motorola has complete facilities for 
epitaxial growth of silicon and ger- 
manium and is preparing a gallium 
arsenide facility. Varactor diodes have 
been fabricated by growing gallium ar- 
senide on germanium. 

Epitaxial Growth Process 

In the epitaxial growth process pure 
hydrogen sweeps over a heated substrate 
and removes impurities from the sur- 
faces on which semiconductor films arc 
grown in the furnace. Silicon or ger- 
manium tetrachloride vapor, depending 
on which semiconductor material is de- 
sired, is then led into the system. The 
vapor is reduced on a substrate surface 
and films arc grown to controlled re- 

The epitaxial technique, the company 
points out. allows greater freedom in 
selection of impurity layers than does 
diffusion. The latter has an inherent 
limitation in that the impurity content 
of each layer must be higher than the 

• Thin film inductors-Realizing larger 
valued inductors and transformers in 
microminiature has been a problem 
since microelectronics began. Where as 
in RF circuitry, coils arc necessary, they 
generally dwarf other components. 
Partly supported by a 550,000 Navy 
Bureau of Weapons contract, the Solid 
State Electronics Department has been 
making single flat spiral coils on Foto- 
ceram or alumina substrates in induct- 
ance values to two microhenries. Occu- 
pying about k in. square, the 2 
microhenry coils at 10 me. have Qs as 
high as 25. In processing the coils, mil 
thick copper is deposited on a substrate, 


etched away to form desired spiral pat- 
tern, and the spiral replated to get a 
thicker coil (keeps resistance down, 
thereby boosting the Q of the coil). 

Under the Navy program. Motorola 
is combining the use of flat spiral coils 
with ferrite bulk material, using the fer- 
rite as a substrate and as a core to raise 
inductance and Q. The ferrite might 
be suitable as a substrate for other cir- 
cuit elements as well. 

Motorola also is examining thick film 
ferrites deposited by pyrolysis of metal- 
lic organic esters. With proper masking, 
it may be possible to make thin film 
solenoids encircling these ferrites. 

Navy activity is focused at 1 me. and 
inductance values between 30 micro- 
henries and a millihenry and Qs of 100 
or greater. To achieve these parameters, 
the department will attempt to make 
finer lines and increase the number of 
turns in the coil, thereby boosting in- 
ductance. 

Coil Suitability 

As part of its Air Force program, the 
company will investigate suitability- of 
making coils as well as LC combinations 
on semiconductor substrates. Inactive 
substrates, such as alumina, stiatite 
(magnesium silicate) also will be in- 
vestigated. 

• Surface passivation— Essential to an 
effective integrated circuit program is 
the need for reducing or eliminating 
chemical changes at the surface of a 
semiconductor device, changes that 
could alter a device’s electrical charac- 
teristics. This is particularly important 
in integrated circuits where numerous 
operations are performed on a single 
structure. Motorola, through the activi- 
ties of a group headed by Dr. Steward 
S. Flaschen, has developed a method 
for passifying surfaces with an inorganic 
material, a modified silicon oxide (glass) 
coating built up at 500C. 

The passivation method consists of 
accelerated oxidation of the surface of a 


AVIATION 


nd SPACE TECHNOLOGY, 


8 . 1962 








FAR 

OUT 


One of the most advanced nuclear projects of our time is the development of 
SNAP compact reactors for space. Atomics International is deeply involved 
in this “far out” work. AI is developing a series of compact reactor systems 
that will be used in space for communications and will also have world-wide 
TV applications as well as stationary and mobile terrestrial uses. Their de- 
velopment is a challenge worthy of the most dedicated engineer or scientist. 


Immediate opportunities are available in: 


Core Analysis— Core analysis of compact reactors includ- 
ing both core staticsf criticality, reactivity coefficients, 
control statics) and stability analysis (core transients, 
amplitude response, interpretation of oscillator and noise 
measurements). 

Heat Transfer— Senior Engineers to be responsible for 
system engineering studies on the thermal, hydraulic and 
thermodynamic performance of compact power reactor 
systems. 

System Analysis— Analysis and simulation of complete 
nuclear power plants to develop reliable unattended, com- 
pletely automatic control and instrumentation systems, 
including reactor kinetics, dynamics, hazards and reliabil- 
ity analysis. 

Hazards Analysis— System safety and hazards studies on 


compact nuclear power systems for space applications. 
Background in radiation shielding and radiological haz- 
ards evaluation desired. 

Control Analysis— Dynamic control and simulation studies 
to establish stability and control specifications for com- 
pact nuclear power plants being developed for space appli- 
cations. Familiarity with latest analog and digital 
techniques required. 

Space Environmental Testing - Component development 
and space environmental testing of nuclear power plant 
components including high vacuum, vibration, shock, 
thermal and orientation testing. 

Please contact: Mr.J.N. Newton, Personnel Office, Atomics 
International, 8900 DcSoto Avenue, Canoga Park, Calif. 


ATOMICS INTERNATIONAL 


semiconductor (silicon or germanium) 
to form glassy S,02 or G„02 at lower 
temperatures than previously necessary. 
Flaschen says his group hopes to further 
reduce the temperature of passivation 
(perhaps to 350C for germanium). Ac- 
celeration is made possible by modifying 
and distorting the network structure of 
the silicon or germanium dioxide glass 
with inorganic impurities. Knowles says 
accelerated glass coatings make possible 
passivated diodes with reliability exceed- 
ing that of hermetically scaled devices. 
Zener Diodes 

Motorola is introducing a line of sur- 
facc-passivatcd zener diodes, thereby 
becoming another in a small group of 
companies which have product lines of 
devices which rely on surface passiva- 
tion alone rather than hennetic en- 
capsulation. Tlie zener diodes, Flaschen 
explains, have been tested successfully 
to hermetic seal specifications, subjected 
to the usual high temperature and high 
humidity cycling with the additional 
restraint of having power applied to 
them during the tests. 

The company claims to have boiled 
water by passing current through pas- 
sivated diodes without changing the 
diode’s reverse current at 100C. Under 
reverse bias aging at 200 v. and 1 50C 
for 1,000 hr., passivated diodes have 
shown good stability of reverse currents. 
• Thin film passive components— For 
several years, what is now the Solid 
State Electronics Department has had 
an extensive effort under J. Black in 
thin film passive components (in addi- 
tion to the recent work with inductors). 
Its current efforts revolve about two 
types of resistors— tin oxide and ni- 
chromc. Tin oxide films arc made in 
values from 100 to 20,000 oluns/sq. 
held to ± 10% tolerance and produced 
in 50% vields by hydrolysis. Tempera- 
ture coefficients (for 1 to 5 kilohms) 
are 1,000 ppm/deg.C negative. Ni- 
cliromc resistors range in value from 50 
to 300 ohms/sq.. ± 5%. Temperature 
coefficients for these are greater than 
100 ppm/deg.C positive. 

Other Resistor Types 

Other types of resistors, such as in- 
dium oxide films, produced by a rela- 
tively low temperature technique which 
might be invaluable in integrated circuit 
cases where higher temperature resist- 
ance fabrication could damage other 
temperature-sensitive elements in the 
integrated circuit, arc under study by 
this group. 

a ical of capacitors fabricated are 
mi films, obtained in 6 volt- 
microfarad/sq. cm. values (1% dissipa- 
tion factor) and silicon oxide in 0.1 volt- 
microfarad/sq. cm. values (± 20%). 
The latter are good to 50 or 100 me. 

• Semiconductors on insulating sub- 
strates— Under the Air Force program. 



MULTIPLE WAFER structure mounted on 
multiple-lead TO- 5 header is one of a num- 

bv Motorola in its compatible integrated 
circuitry program. 


both the Semiconductor Division and 
the Solid State Electronics Department 
arc investigating the deposition of thin 
film single-crystal semiconductors on 
foreign (non-semiconductor) substrates 
whose crystal structure is nearly identi- 
cal to that of the semiconductor. If 
suitable substrates are found, thin film 
semiconductors on foreign substrates 
could add a greater degree of flexibility 
to the choice of substrates for integrated 
circuits. They might provide better elec- 
trical properties for deposited passive 
films than would a semiconductor sub- 
strate. They would lower the minimum 
capacitance that can be obtained for 
coupling, cut mutual influence among 
components on a substrate and enable 
resistors of more precise values to be 
evaporated. Efficient dissipation of heat 
might be difficult with insulating sub- 
strates. however. Solid solutions of 
Groups 1 and 2 salts and refractory oxide 
solid solutions are among the substrates 
Motorola is believed to be examining. 
• Packaging— Variety of methods of 
packaging compatible integrated cir- 
cuits. including the use of nmltiplc-lead 
headers corresponding in size to those 
of conventional transistor types, in some 
cases using pancake stifle cans, in others, 
almost conversely, employing a multiple 
decked arrangement above the header. 
The latter might permit stacking one 
type of integrated circuit atop the other. 
This arrangement might accommodate 
a mix of circuits on different substrates: 
some integrated circuits in semiconduc- 
tors or substrates, others on ferrite or 
insulating base, vet all are housed on 
an accepted size header inside a single 
tall can. 

Estimated packing density for the 
multi-dccked package is 10’ parts/cu. ft. 
Motorola also is examining rectangular 
packages, but the final choice of opti- 
mum formats and packages probably 
will be governed largely by individual 



Mechanical 
or Aeronautical 
Engineers with 

MASTERS 
DEGREES . . . 


Mechanical or Aeronautical Engineers 
with M.S. Degrees and some research or de- 
velopment experience are required for an 
extensive research program in advanced 
rocket propulsion concepts. A comprehen- 
sive knowledge of fluid mechanics is re- 

lence, transport phenomena) along with the 
ability to apply this knowledge to unusual 
fluid flow problems. Both theoretical and 
experimental programs are being conducted. 

This program has strong corporate 
sponsorship with all that this implies in per- 
sonal stability. Available are excellent exper- 
imental, computational, and library facilities 
with experienced supporting personnel. 
Attractive salary levels and benefits are 
available to qualified Individuals. 


We invite you tocontact Mr. W. D. Walsh 


Research laboratories 
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WIDE ANGLE 
FLOATED RATE 
INTEGRATING GYRO 
FOR CONTROL APPLICATIONS 

Designed for strapdown control applications, this miniature wide 
angle precision gyro provides accurate and reliable performance 
in extreme missile environments. 

A newly developed high viscosity damping fluid with good low 
temperature characteristics permits large angular inputs without 
loss of reference and eliminates the need for paddle type damp- 
ing devices. Low uncompensated drift levels are obtained through 
the use of externally controlled adjustments of mechanical mass 
unbalance and fixed torque drift. A unique torquer with external 
adjustments makes possible high torque linearity including at the 
“off null” position. The spin motor will operate satisfactorily 
from a three phase or single phase 400 cps power supply. 

Actual test data taken on a group of these gyros demonstrate 
the capability of this device as the most accurate and stable 
control gyro now available. Typical test results include the fol- 
lowing average values: 

Uncompensated mass unbalance level— 0.35' /hr/g avg.; 
Uncompensated restraint level — 0.4°/hr avg.; Torquer linearity 
0.0X7% avg. proportional from O.I'/sec to 5°/sec. 






KEARFOTT DIVISION 
GENERAL PRECISION. INC. 


Little Falls. 




customer requirements and evolution of 
the integrated circuit market. A 10-pin 
TO 5 package with a pancake top is re- 
garded as a minimum package until suit- 
able passivated packages are made avail- 
able. 

• Active device technology— Active De- 
vice Group which prepares integrated 
circuits from semiconductor crystals 
prepared for them by the Materials 
Croup is headed by Arnold Lesk. This 
group's activities encompass a diverse 
number of activities that includes fab- 
ricating integrated circuits, evaluating 
their electrical characteristics, building 
processing equipment and preparing a 
pilot engineering line. 

To ensure that the reliability levels 
now being attained with individual 
semiconductor components can be car- 
ried over into integrated circuits activ- 
ity. Motorola is attempting to employ 
the same processes. 

Tire question of reliability of inte- 
grated circuits poses somewhat of a 
paradox. On the one hand, integrated 
circuits should be more reliable than a 
circuit composed of individual com- 
ponents for a number of reasons— a para- 
mount one being the smaller number of 
leads and interconnections. They should 
also be cheaper because of higher pos- 
sible Welds. 

Yet the absence of reliability data, 
in any way comparable to that which is 
available for high-reliability transistors 
and diodes, accounts at least in part for 
the reluctance, thus far. of any major 
systems manufacturer to specify them 
for a major weapon or spice system. 
The newness of this field, and the ab- 
sence of any sizable orders, has pre- 
cluded extended life tests of the type 
which are becoming commonplace with 
individual components. 

USAF Emphasis 

Air Force in this program. Motorola 
says, is emphasizing monitoring and 
control of processes in a manner akin 
to that followed in the apparently suc- 
cessful high reliability component pro- 
gram conducted bv Autonetics for the 
Minuteman ICBM guidance and con- 
trol systems. 

Motorola's introduction of integrated 
circuits brings to about one dozen the 
number of companies now offering such 
devices for sale. A few of these organ- 
izations privately will concede that the 
market tor integrated circuits is still 
premature: some will admit it is virtu- 
ally non-existent today. 

Yet each company apparently believes 
that the competition for tomorrow’s in- 
tegrated circuit market will largely be 
won or lost now. Each companv is de- 
sirous of influencing the type of circuit 
organization and the nature of packag- 
ing upon which the industry eventually 
will settle. More important perhaps, by 
entering the market now with devices 
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still primarily in development, each 
company announces its intention of 
competing in this field. They can now 
vie for the interests of aerospace sys- 
tems manufacturers with whom the in- 
tegrated circuit manufacturer must work 
closely. It is no secret that major 
weapon system manufacturers under 
the impact of the accelerated pace at 
which integrated circuit research and 
development is progressing, are explor- 
ing possible switchover in current 
weapon and space systems to integrated 
circuits. Motorola admits to having dis- 
cussed their use with responsible organ- 
izations for Mariner and Apollo space- 
craft boosters and Polaris missiles. 

Autonetics, associate prime contractor 
for the Minuteman ICBM. currently is 
evaluating proposals for their possible 
use in the inertial guidance system of 
the growth version of Minuteman. Mo- 
torola and Pacific Semiconductors (AW 
Nov. 20, p. 19) are two of the compa- 
nies which have submitted proposals. 

Should Minuteman or another major 
weapon system adopt integrated cir- 
cuits now, the entire marketing picture 
would blossom overnight. 

The use of integrated circuits will 
require close liaison between maker and 
user, far closer perhaps than ever existed 
with other new devices, even transistors. 
Motorola expects that this liaison will 
involve about four distinct steps leading 
up to fabrication of particular circuits 
for a customer. The steps would be: 

• Breadboarding— C ustomer would 
breadboard types of circuits he wants 
with standard components. 

• Compatible breadboarding— Customer 
would then breadboard his circuit with 
parts made by compatible techniques. 

• Chip circuits— Circuit now would be 
synthesized using individual chips or 
substrates with components identical to 
those which would finally be used. 

• Integrated circuit— Circuit would fi- 
nally be realized on or within a single 
substrate as an integrated circuit. 



STAIRSTEP GENERATOR, which provides 
output of 64 discrete voltage steps, illus- 
trates ability to fabricate devices using a 

ratclv. Shown in photo are five ceramic 
substrates with film capacitors and resistors 
and uncased transistors and diodes (sub- 

only). At lower right arc precision resistors 
and Zener diode. 



KEARFOTT 

SYNCHROS AND RESOLVERS 
FOR GIMBAL APPLICATIONS 


Precision wound components for direct mounting to gimbal struc- 
tures are now available for application in gyros, platforms and 
other devices. These components can be supplied with or with- 
outout appropriate precision bearings. 

A wide range of mounting configurations are available and special 
adaptations can be provided. High accuracy components, featur- 
ing maximum error of 20 seconds of arc are in quantity produc- 
tion. Improved accuracy can be provided as required. Materials 
used as housing can be either aluminum or beryllium weight 
^reduction. Stainless steel housings for rigidity and corrosion 
resistance are available in many standard units. 

Typical gimbal mounted components are tabulated below. Spe- 
cial units are available with beryllium housings and include two 
multipole (equivalent to 25 speed) units with accuracy of 12 
secs/speed. The CZ 06311 001 is a synchro transmitter, the 
CZ 09623 001 is a combination transmitter-DC torquer con- 
centrically mounted. A “piggy-back,” two unit transmitter, one 
3 wire the other 4 wire with stack height of 1" is also available. 


SPECIFICATIONS 
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Admiral Radar Bright Displays ars now in opora 
lion at the Oakland Air Traffic Control Center . . 


TAKES A BRIGHT S“ 
NEW LOOK AT 
THE SKY FOR 
AIR TRAFFIC CONTROL 


This is the new Admiral Radar Bright Display. 

It is now in use at the Federal Aviation 
Agency's new Oakland Air Route Traffic Con- 
trol Center in California. It's the brightest, 
clearest radar display in operation ... so bright 
it can be seen in a normally lighted room. 

This 945 line TV display provides high reso- 
lution capabilities. By the future addition of 
the necessary processing equipment, aircraft 
beacon code replies and alpha numeric data can 
be displayed along with actual radar video.* 
Pioneered and produced by Admiral, this 
Radar Bright Display equipment includes 
highly complex scan conversion units which con- 
vert radar video into high resolution TV-type 


The result: FAA controllers can track air- 
craft more efficiently. Admiral Radar Bright 
Display systems show radar data on a bright 
TV-type picture that enables air traffic control- 
lers to easily determine the exact location and 
flight direction of all types of aircraft— jets, 
piston-types and helicopters. 


THE BRIGHTEST RAOAR PICTURES ... THE BRIGHTEST TV PICTURES COME FROM 

ADMIRAL 

StOO CORTLAND STREET, CHICAGO 47, ILLINOIS 



THE “HEAD 9 ® MEM 


Lukens specialists— shown with the largest head shape ever produced for solid-fuel 
rocket engines. It is 10 feet in diameter and %" thick; made of 200,000 yield alloy steel 
to precision tolerances. Lukens provides a single source for booster rocket components. 
Plate for cylinder shells. Heads for domes and closures. From the widest range of 
carbon and alloy steels available, such as Lukens “T-l" steel and Lukens Nine-Nickel 
steel (get our bulletin, “Lukens Low Temperature Steels"), as well as titanium and other 
non-ferrous metals. Our technical staff is always available for consultation on materials 
selection, design and fabrication of steel plates and head shapes. Write or phone collect: 
Manager, Application Engineering, Code 49, Service Bldg., Lukens Steel Company, 
Coatesville, Pa. Tel.: DU 4-6200. THE SPECIALIST IN PLATE STEELS 




OK, Hugh L. Gordon 

Professional Employment Manager, 
Lockheed-Georgia Company 
834 West Peachtree Street 
Atlanta 8, Georgia • Dept. 00-75 


Here’s What I Want 

ENGINEERS. CHECK YOUR ANSWERS on 



I I Recognition of personal contributions: 


To Join 





THE ENGINEERING CENTER 

LOCKHEED°©[l®[S©Da COMPANY 

A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 

AN EQUAL OPPORTUNITY EMPLOYER 


MANAGEMENT 


New Incentive Contract Plan Advanced 


Department of Defense intends to 
broaden its use of incentive type con- 
tracts and has been critical of industry 
for its failure to provide specific con- 
tract formulas that would reward above 
average performance and penalize poor 
performance (AW Nov. 20, p. 26). 

In light of this feeling, a proposal 
for such a system advanced by Dr. 
Simon Ramo, vice president of Thomp- 
son Ramo Wooldridge, at the Ameri- 
can Rocket Society Space Flight Report 
to the Nation takes on added interest. 
Major excerpts from this speech and 
subsequent elaboration follow — Ed. 

No one doubts that sve are engaged 
in a massive transition to a new highly 
technological society. Everyone close 
to government-sponsored projects knows 
that research and development of the 
new has now taken over as a more dom- 
inant factor than production of the old. 
Look at the growing percentage of the 
government budget for technological 
projects, no matter how these projects 
may be labeled or categorized, and it is 
clear that the complex, the new, and 
the speculative are replacing the familiar 
and the well defined. The output is 
characterized by a small quantity of 
more expensive, "big-step-fonvard" ap- 

E rntus. obsolcted often before it can 
made in reasonable quantity, its de- 
sign depending on the latest discoveries 
in science, even before that scientific- 
background is well understood, and all 
of this in an environment in which the 
strategy for the utilization of technology 
to achieve practical goals, and the goals 
themselves fluctuate rapidly. . . . 

Yet, today we are still trying to oper- 
ate with a government-industry pattern 
based on concepts and detailed rules 
that were invented for an entirely differ- 
ent combination of circumstances, for 
a world in which the government was 
purchasing not development effort but 
rather the production of clearly specified 
items to be manufactured and to Ire 
delivered on carefully prescribed, firm 
schedules. . . . 

Because we do not have an industry- 
government relationship suited to tlie 
new technology project, we can see 
about us some negative consequences. 
The new technology industry is tremen- 
dously unstable. Engineers and execu- 
tives move about rapidly from company 
to company as programs fluctuate. It 
is overexpanded in many respects. Some 
organizations are in deep valleys, down 
from recent peaks, while others are com- 
pletely overloaded. Competition is great, 
but largely to receive the award of a 


task. The incentive for maximum re- 
turn on investment is tied not nearly so 
much to performance in carrying out 
a major developmental project as it is 
to the skill shown in winning the privi- 
lege of carrying it out. 

In an age of severe technological 
obsolescence, in which the big project 
controls the little one, and in which all 
of the big projects arc interconnected, 
government chairmanship becomes all 
the more essential, and only the govern- 
ment has a broad enough view to plan 
ahead well. Yet. industry must plan 
ahead in an effort to eliminate the in- 
evitable hiatus between projects. Lead 
times being what they are in the entire 
process, it is common that, as a major 
project reaches its crisis of activity, and 
before all of the problems arc solved, 
it is necessary to commence preparation 
for the acquisition of another one. for 
a superb performance on a difficult de- 
velopment job is no real assurance of 
the award of a new one as needed for 
stability. 

In space and in other advanced tech- 
nology. we are now admittedly in a race. 
We cannot afford to have verv many 
of our most creative technologists en- 
gaged in panicky promotion. We cannot 
afford to have rules of operation which 
fail to take advantage of the inherent 
potential in privately financed industry. 
Competition and incentives should be 
working for us. not against us. . . . 
Analogy Cited 

Let us start by looking at this matter 
of competitions by way of proposals 
for the award of an important develop- 
ment project, the competitions for the 
enviable backlog, the assured role for 
a number of years in an important pro- 
gram. Let us describe an analogy, which 
is admittedly an exaggeration, but which 
allows us to make an unexaggerated 
major point quickly. 

Many of us have youngsters who 
registered for geometry this fall. It is 
Iheir hope, and ours at least, that they 
work hard, learn geometry, and get a 
good grade. This will help to assure 
their future. Suppose that wc find, how- 
ever. if we look in on the first three 
days of the course, that classtime is 
talcen up not with geometry, but with 
a rather curious procedure. We find 
each of the children in the class giving 
a three-minute oral presentation, telling 
why he should receive an A in geometry. 
This is accompanied by the submission 
of a two-page proposal', written by the 
student, telling how smart he is. how 
smart his parents have been before him. 


how many hours he intends to spend 
a week studying geometry, and what un- 
required side texts he promises to read. 
One of the proposals mentions that the 
student has two uncles who are whizzes 
at mathematics, and one quotes from 
a signed letter from a neighbor who 
studied calculus, indicating that he is 
willing to contribute at least an hour a 
week of additional tutoring. Some- 
times two or three children submit a 
joint proposal in which they indicate 
that they wall help each other; one team 
member is said to be good at proving 
theorems; another is very neat. As a 
package, they propose to accept one A 
and two Bs. 

Of course, the parents telephone the 
teacher during these proposal days, and 
probably in fact during a good part of 
the summer. 

Finally, at the end of these three 
days, the teacher decides on two stu- 
dents who will receive As. seven Bs. 
twenty-two Cs, six Ds, and four flunks. 
Four of the students will not get a 
passing grade, no matter how hard they 
u-ork during the course that is about to 
begin. They will have to take geometry 
over. But the boys with the As have 
it made. Of course, if they insult the 
teacher or do horribly poor work, they 
may get thrown out of school, and they 
will certainly have their grades lowered 
somewhat. We observe, however, from 
the record of the past several years, that 
the teacher works very hard to help the 
A student. There is a bit of a commit- 
ment that was made at the beginning 
of the course. 

Some claim that this system is a good 
one because it makes for competition 
amongst the students and provides them 
with incentive. And indeed it does— 
for that three-minute speech, the two- 
page report, and the family politicking 
all summer. Once geometry starts, once 
the substantive part of the school year 
is under way, competition and incen- 
tives are relatively trivial factors. 

Others point out that basically there 
is protection in this system, because 
next year there is trigonometry. During 
the three-day proposal period that opens 
that course, the trigonometry teacher 
will remember that some of the students 
who rated As and Bs in geometry did 
not come up to expectation. Their 
proposals for trigonometry will now be 
taken with a grain of salt— that is. if 
we are talking about the same high 
school and if the trigonometry teacher 
is the same one who previously taught 
geometry, or if the trigonometry teacher 
really studies the geometry teacher's 
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Do you share his ability to uncomplicate ideas? 


Even the most esoteric problems yield to his special kind of common sense. He always has a new point of view to 
suggest, a fresh approach to try. He never forgets that simplicity is the final goal of engineering. 

If you share this talent come to Northrop. Work in such diverse project areas as space guidance and astro-inertial 
navigation, automatic control and checkout, laminar flow control, aerospace deceleration and orbital rendezvous 
techniques, and world-wide communications systems. More than 70 such projects are now in work at Northrop. 

You'll find particularly attractive opportunities in opto-mechanical systems design, space materials research and 
nuclear physics. But if you have a knack for getting things done, there's a spot for you at Northrop whatever your 
specialty. 

For more specific information, write to Dr. Alexander Weir, Northrop Cor- 
poration. Box 1525, Beverly Hills, California. You will receives prompt reply. 


NORTHROP 


records, and in fact if there is a good 
enough system to maintain records so 
as to correlate proposals with perform- 
ance as a means of judging the next 
proposal. 

Now, this is a fictitious high school. 
Bad as the true grading system may be 
in judging a student's true performance 
and potential, I ant glad that the real 
high schools use their present grading 
system rather than the fictitious pro- 
posal system just outlined. 

Current System 

But what system do we use to award 
major jobs today? I think this can be 
answered by citing a question put re- 
cently by an important member of the 
government concerned with such prob- 
lems. He said, "How can we get the 
smartest people out of the proposal 
business and back to doing a job?” The 
answer is obtained by putting together 
two things. The question itself and the 
fundamentals of the free-enterprise sys- 

Thc answer is, don’t make the pro- 
posal so important in providing the re- 
turn on investment. Don’t assign the 
profit on proposals, but rather on per- 
formance. Tie both the award of new 
work and the reward for work accom- 
plished to quality of performance, then 
you will find the energy' concentrated 

Let us try now to picture a new sys- 
tem that does just this. In this new 
system, each major government activity 
sponsoring developmental work would 
have associated with it, reporting to its 
central head, a special operation which 
I shall loosely call the Performance 
Rating Group. This is not to be an ad 
hoc panel set up for each project. It 
will be a substantia] corps of individuals 
who become expert professionals in the 
matter of providing useful performance 
ratings. They will serve not only during 
the awarding of projects, but also in the 
rewards applied as the work progresses. 
This group will use every source— the 
independent government project heads 
who arc directing the program, the in- 
dustrial contractors on that project, and 
others in and out of government. The 
Performance Rating Group will be in- 
voked in the program from its incep- 
tion to completion, carefully interview- 
ing and obtaining facts, judgments, and 
ideas from every conceivable source. 

It will set up initial rating factors 
that will hinge on the nature of the 
developmental project for which a con- 
tractor or a group of contractors is being 
sought. Thus, some projects may be 
distinguished by requiring good per- 
formers in certain fields of technology, 
as well as an ability to make practical 
selection out of numerous potential ap- 
proaches. Some tasks will require 
choosing a contractor with a good record 
for invention, others may involve a more 
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routine, efficient testing operation to 
determine the best of several approaches 
already recognized. Some jobs will re- 
quire organizations capable of spanning 
a variety of fields. Some will be charac- 
terized by the importance of working 
closelv with the military, let us say. on 
the relationship between technology and 
requirements. Others may be carried out 
with a more detached operation. Some 
projects will involve urgency, where 
speed of attack is more important than 
absolute control of the minutia of ex- 
penditures. Other jobs may have a 
great emphasis on accomplishing an ac- 
ceptable performance within a small 
dollar value. 

In short, an attempt will be made to 
diagnose the job in such a wav as to 
make possible the examination of per- 
formance records of candidates in an 
effort to obtain a match between this 
performance capability and the project’s 

Next, imagine that the system has 
been in process for a number of years. 
A justifiable and large effort has been 
made to provide an outstanding per- 
formance rating system. On a typical 
job that has taken several years and a 
hundred million dollars, a dozen cate- 
gories of performance and numerous 
check points and rating points in time 
for each of these factors have been re- 
corded. . . . 

Rating Averages 

Now, the result of this is, amongst 
other things, that one foundation in- 
gredient of the plan now becomes pos- 
sible— namely, all contractors doing busi- 
ness with the government can in time 
establish rating averages or what might 
be called rating signatures. Thus, a 
good contractor might have a 7 or 8 
rating, while a poor contractor might 
have a 3 or 4 rating, or even a zero 
rating. This rating can serve to provide 
the center point of profit expectancy 
when a job starts, and might also in- 
fluence the additional fee up or down 
which the contractor might expect to 
earn doing the job. Therefore, a con- 
tractor whose performance rating is 
good knows, upon receipt of a job, that 
he has coming a 7% fee which might 
perhaps go up to as high as 14%. 
though it could also go down below 7, 
if his performance during the course 
of the work so warrants; while a con- 
tractor with a rating of, say, 3 might 
be able to work his fee up to as high 
as 6% or 7% and no higher, or it may 
again drop down to zero. 

During the competitions for award of 
a new program, an analysis of the nature 
of the job and a study of the detailed 
record of performance of contractors 
will constitute two of the main govern- 
ment efforts prior to calling in the can- 
didates. . . . 

In most of the larger developmental 
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projects, the specific technical ideas pro- 
posed, now so frequently allowed to play 
a major part in the judging, and some- 
times allowed virtually to dominate 
them, will in the new system be reduced 
to a rather minor influence. So will the 
cost estimates. After all, even those 
contractors with large, active programs 
and correspondingly large allowed bid- 
ding expense, and who in addition per- 
haps may put into the proposal opera- 
tion rather unusually large amounts of 
their own money, still end up spending 
less than 1% of the man hours on the 
proposal that will be required of the 
total job. Thus, for a hundred million 
dollar program lasting several years, a 
major contractor will rarely reach such 
a figure as SI million total invested 
effort prior to contract. If this 1% 
sample is used as a major consideration 
in awarding the work, it is like giving 
the geometry grade for a semester of 
one hundred classes based on the work 
done during the first day’s class. This 
is especially objectionable when it is 
realized that of the leading contractors, 
the very best one from the standpoint 
of doing the other 99% may be much 
too busy on active projects soon to finish 
to give that 1 % best effort at this point. 
Furthermore, it has become typically 
true that the criteria for judging this 
1% as to worth of technical ideas or 
funding estimates are not available and 
will not be until a much greater frac- 
tion of the work is done. 

So, during the competition phase, the 
contractor with an established high list- 
ing by the Performance Rating Group, 
based on its detailed records of per- 
formance, is at a great advantage. In 
winning a competition for difficult, ad- 
vanced development work, performance 
should count much more than prom- 

It is clear at the outset that no revo- 
lution can or should be attempted in 
contracting procedures. The problem is 
too complex. Acceptance by industry 
and Congress could not be immediate, 
even if a plan were proposed that is far 
superior to the present mode of opera- 

Ncverthelcss, certain actions could 
and should be taken right away. 

Study Needed 

One kind of action is to begin seri- 
ously to study the problem. Another is 
to make some small starts where it al- 
ready appears to be safe to do so be- 
cause the benefits would appear to 
greatly offset any risk. . . . 

Under the first item— that of study- 
ing the problem seriouslv-one or two 
full-time assistants for this purpose 
should be brought into each agency 
which puts out research and develop- 
ment contracts. Ideally, these should 
be experienced people who are knowl- 
edgeable in the fields of performing 
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systems 

analysts: 

Quantify the complex 
on important projects 
at Hughes! 


craft), SYNCOM (synchronous communi- 
cations satellites), ARPAT (terminal anti- 
ballistic missile defense system), BAMBI 
(anti-ballistic missile defense feasibility 
study). These are a few of the many im- 
portant and complex projects under de- 
sign, development and study at Hughes. 
Because of these projects and others 
important to the nation's defense, pre- 
paredness and space effort, Hughes of- 
fers more opportunities to Systems An- 
alysts than ever before. 

Involved with these positions are the con- 
sideration of many basic problems such 
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research and development within the 
present government machinery and who 
arc expert in the workings of that ma- 
chinery. Their job would be to try to 
assess the various ways of implement- 
ing a true perfonnance-rating system 
or some other improved system . . . 

It is probably possible to start ex- 
perimenting with a rating system. A 
number of existing research and de- 
veloping contracts, some large and some 
small, could be selected for this . . . 

Another specific action that could be 
taken at once is the designating of a 
new and publicized category of R & D 
projects with some immediate changes 
in the procedures for contracting for 
this category. The category would be 
for those projects that are considered 
extremely speculative, i.c., where the 
following kinds of questions are espe- 
cially tough to answer: 

• Can technology really offer a solution 
to the particular requirement? 

• If so, by what technical techniques? 

• When might it be expected that an 
answer will be reached? 

• How much might it cost? 

. . . Tli us, for this category, the De- 
partment of Defense announces that the 
job will be assigned not by the conven- 
tional proposal competition, but by a 
capability competition alone in which 
the contractor’s proven past ability to 
handle jobs that are believed to be some- 
what like this and the resources that he 
now has available will be the key fac- 
tors. This makes sense, of course, only 
if the government announces that it 
has decided that it can afford to assign 
to this job for the next year a certain 
amount of money, this money to be 
spent in exploring the area by a con- 
tractor who is believed to be best suited. 
Any contractor who comes in with a 
proposal to do this exploration at less 
than this price as a sales gimmick would 
be declared out of order. . . . 

A final recommendation for immedi- 
ate implementation is to choose certain 
contracts and, with the concurrence, of 
course, of the contractor who is carry- 
ing out the contract already, or who is 
about to be awarded a contract not yet 
begun, implement a new kind of incen- 
tive fee system. 

As an example, the contract might 
be awarded on a minimum base of, say, 
a fee over costs. Or. if the job is already 
in process, it would be continued on a 
4 % fee in place of the usual 6%, 7% 
or 8% fee. However, it is understood 
by the contractor (who becomes a will- 
ing guinea pig for the experiment at 
some financial risk) that an extraordi- 
nary effort will be made by the govern- 
ment to assess his performance and 
that, based on the quality of perform- 
ance, he will be awarded an additional 
fee. This could perhaps be up to . . . 
12%. Thus, the contractor ... can 
finish with . . . between 4% and 12%. 



YOUR IDEAS 
CREATE NEW 
PROJECTS 

The new tri-service VTOL program — one 
aircraft combining the best features of 
airplanes and helicopters — has opened 
stimulating assignments for Aerodynamics 
Engineers at Chance Vought in Dallas. 
These openings provide opportunity for 
creative engineering from project concep- 
tion through flight development. 

At Vought, scientists and engineers are 
encouraged to explore untravelled avenues 
in aerospace technology and to make exten- 
sive use of advanced facilities available 
within the Ling-Temco-Vought complex. 
PERFORMANCE ANALYSIS Aircraft and 
propeller performance in hover, transition 
and normal airplane modes. Establish and 
monitor configuration design guarantees. 
WIND TUNNEL ANALYSIS Wind tunnel 
test support and analysis utilizing CVC low 
speed tunnel, including transition and hover 
test facilities. Planned programs include 
2500 hours of model tests at the Vought 
wind tunnel and technical Mason of related 
testing at governmentwind tunnel facilities. 
STABILITY AND CONTROL Stability and 
control analysis of aircraft in hover, transi- 
tion and normal flight, and development 
of flight control systems, including estab- 
lishment of autopilot requirements, using 
fixed and moving base simulators and actual 
aircraft hardware. Outstanding digital and 
analog computing facilities are available. 
AERODYNAMICS DESION Establish 
design flight conditions and aerodynamic 
loading for wing, flaps, and controls and 
stabilizing surfaces in presence of propeller 
slipstream in hover, transition and normal 

REQUIREMENTS: A degree in Aeronauti- 
cal Engineering and a minimum of one 
year's experience. 

SUBMIT RESUME TO: Professional 
Placement Dept. AW-1, CHANCE VOUGHT, 



® CHANCE VOUGHT 
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AIRCRAFT ENGINEERING CORPORATION 
Gethpage • Long Island ■ New York 
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LIVE in sunny San Diego! 

New and expanded programs have created 
immediate R & D openings for 

EXPERIENCED ENGINEERS 

in the fields of 

TURBOMACHINERY AND 
AEROSPACE VEHICLE SUBSYSTEMS 

Fuel Controls Development Engineers 
Airframe and Rocket Design Engineers 
Ceramics Engineers 
Physical Chemists 

SOLAR SPECIFICS: 

Solar is making many significant contributions to turbo- 
machinery development, high temperature materials research, 
and design of subsystems for aircraft and space vehicles. A 
new 60,000 sq. ft. Engineering and Research building was 
recently completed. Company backlog has an excellent balance 
between commercial and military contracts. 

FINE LIVING: 

San Diego living is rewarding, offering the nation's finest 
year-'round climate and recreation, education, and cultural 
advantages. 

WRITE TODAY: 

Send resume of your qualifications to Louis Klein, Dept. 
E-751, Solar, 2200 Pacific Highway, San Diego 1, California. 
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Pioneer and leading manufacturer 
or rotary wing aircraft 

SIKORSKY 

offers technically satisfying and 
rewarding growth opportunities 
for qualified . . . 


STRUCTURAL DESIGNERS 
MECHANICAL DESIGNERS 
HEAT TRANSFER DESIGNER/ANALYST 



Sikorsky Aircraft — g— ™ 

STRATFORD, CONNECTICUT An Equal Opportunity Employer 


( 5 ? 

ENGINEERS for 
MINUTEMAN 
MISSILE SITE 
in Montana 



AEROSPACE 

(Propulsion and Power) 


ENGINEERS 



U. S. Naval Air Turbine Test Station 
P. 0. Box 1716, Trenton, New Jersey 


SPACE TECHNOLOGY 
LABORATORIES, INC. 

P.O. Box 95005A 
n 'ooldrMgt Inf. 


EMPLOYMENT 

PROBLEM? 



"Put Yourself in the 
Other Fellow's Place ” 

TO EMPLOYERS 
TO EMPLOYEES 

Letters written offering Em- 
ployment or applying for same 
are written with the hope of 
satisfying a current need. An 
answer, regardless of whether 
it is favorable or not, is us- 
ually expected. 

MR. EMPLOYER, won't you re- 
move the mystery about the 
status of an employee's appli- 
cation by acknowledging all 
applicants and not just the 
promising candidates. 

MR. EMPLOYEE you, too, can 
help by acknowledging appli- 
cations and job offers. This 
would encourage more com- 
panies to answer position 
wanted ads in this section. 

We make this suggestion in a 
spirit of helpful cooperation 
between employers and em- 
ployees. 

This section will be the more 
useful to all as a result of this 
consideration. 

Classified Advertising Division 

McGRAW-HILL 
PUBLISHING CO., INC. 

330 West 42nd St., 

New York 36, N. Y. 
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When it Conies to 
Colonizing the Moon . . . 

Chances are the regenerative liquid me 
developed by Allison— will be “on 


This revolutionary new power source 
could serve as the vitally important power 
plant for lunar colonization. 

Fantastic ? 

We don’t think so. 

Allison— whose guiding theme is “En- 
ergy Conversion Is Our Business”— 
scored a major break-through with the 
invention of this new type of liquid 
metal power source. It’s a forward step 
which, for the first time, makes possible 
continuous operation of a thermally re- 
generative electrochemical cell. It’s de- 
signed for use in combination with nu- 
clear, solar, or chemical energy sources 
to provide primary power for orbital 
space stations, large military supply ve- 
hicles, as well as numerous other flight, 
stationary, and under-sea installations. 



Along with its missile and space ac- 
tivity, Allison is maintaining its enviable 


position as designer and producer of air- 
breathing engines by developing more 
advanced types of air-breathing engines ; 
by-pass turbo-jets for supersonic mili- 
tary fighters and commercial airliners; 
turbo-prop engines with a regenerative 
cycle for maximum fuel economy to in- 
crease aircraft range as much as 35°„ i 
a compact, lightweight, small turbo-prop 
selected as the powerplant for the 
Army's next generation of Light Obser- 
vation Helicopters, and thermally regen- 
erative gas turbine engines for a wide 
range of applications. 

But that’s only part of the Allison 
“Energy Conversion” story. How about 
the unexplored future ? There is a place 
for you on our Allison-GM team. 
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AiResearch Needs Engineers for 

SPACE 

ENVIRONMENTAL 

CONTROL 

SYSTEMS 


AiResearch immediately needs preliminary design, creative 
board-type designers and hardware development engineers at 
all levels, with backgrounds in the following disciplines: 


Thermodynamics 
Fluid Mechanics 
Heat Transfer 
Controls 


Stress and Vibration 
Systems Engineering 
Cryogenics 
Test Engineers 


Here is an opportunity to participate in a major expansion of 
a company which pioneered the space environmental field. 
Specific experience in space environmental controls is desirable 
but not necessary. Education requirements are B.S. and up. 
Garrett is an “equal opportunity” employer. 


For interview arrangements, please send complete 
resume to Mr. Tom Watson 

H AIRESEARCH MANUFACTURING DIVISION 

9851 So. Sepulveda Blvd., Los Angeles 45, Calijornia 


OPPORTUNITIES FOR 
PROFESSIONAL ADVANCEMENT 
AT 

AEROJET-GENERAL’S 

SOLID ROCKET PLANT 
Sacramento, California 

RESEARCH ENGINEERS AND SCIEN- 
TISTS. Our expanded Slriiciural Research 
Deparlmenl requires additional staff lor basic 


TEST ENGINEERS — INSTRUMENTA- 
TION. B.S. degree in electrical engineering 








STRUCTURAL AND ENVIRONMEN- 
TAL ENGINEERS. B.S. degree in mechani- 

of three years’ experience in missile or air- 



elevated temperatures, in addition to develop- 
ment of tnstr entat on for solid propellants. 


Additional openings also exist for graduate 
engineers in the field of basic load and stress 
analysis of solid rocket components for such 
programs as MINUTE-MAN, POLARIS, and 
SKYBOLT. 

and any detailed questions to: 

E. P. lames, Manager 
Professional Placement 
Aerojet-General Corporation 
P.0. Bo* 1947 F 
Sacramento, California 
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Set your space age career in 
motion at Sikorsky Aircraft 


Helicopters enter the space age with the proven record of being the most versatile 
of all aircraft. Today, they are in great demand, not only for military operations, 
but for ever-broadening uses in commercial service. 

What docs this mean to you? Simply this. Widely varied abilities are needed 
at Sikorsky to build and further develop helicopters to the degree of sophisticated 
design demanded by technological advancements. 

The challenge and scope of engineering progress at Sikorsky Aircraft are reflected 
by the many engineering opportunities in this fascinating field. Our needs 
continue for men with experience in such areas as aerodynamics • human 
factors engineering • automatic controls • stress engineering • weight 
prediction • systems analysis • computer programming • mechanical 
design • autonavigation systems . . . among others. 

If you are a forward-thinking engineer who would enjoy contributing his talents 
to Sikorsky’s notable progress, we would like to hear from you. Please send your 
resiune, including minimum salary requirements to Mr. Leo J. Shalroy, Personnel 


Sikorsky 
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LETTERS 


Misplaced Laurels? 

Tin's is my first "Letter to the Editor" of 
Aviation Week magazine in over six years 
of subscription (and I have just subscribed 
for another three years). I regret that I 

that I am still on active military duty (191 
years total; 17 years active). The reason for 
writing is one of your "Laurels for 1961" 
(AW Dec. 25. p. 9). 

I cannot agree with your 16th Laurel 
(the one for Jackie Cochran). So what? 1 
am not aware of details of the flight, but 
I would not be surprised that an instructor 
pilot accompanied her (like so many publi- 
city stunts). No trick when an IP is aboard. 
Even if she flew the Talon solo— I still say. 
“So what?” 

Your magazine is much too valuable to 
provide space for something of no conse- 
quence, especially when another event is 
of consequence for 1961. I wish to nominate 
a genuine "Laurel" to replace your 16th 
Laurel of Dec. 25. I refer to Project High- 
speed. Your coverage of Highspeed when 
combined with your coverage on the 1965 
fiscal budget provide a milestone along our 
path to national survival. I refer specifically 
to the air defense-against-manned-bomber 
problem. This weakness is succinctly reported 
in your editorial of Aug. 7 ("Defensive Prob- 
lems"). I pray and I hope that what has 
been started by Air Defense Command and 
the Aeronautical Systems Division will reach 
maturity, however I fear that politics— vested 
interests— invisible pressures— will sidetrack 
this vital issue. The problem is the myriad 
influences which stupid, selfish and short- 
sighted people create. The facts when ugly 
and scandalous are buried or forgotten. The 
K4H is an impressive aircraft— in the hands 
of the U. S. Navy. If the USAF buys the 
F4H, and I hope it does, why must it wait 
until Fiscal 1963? If the USAF buys the 
F4H is it going to make a eunuch out of this 
sterling and impressive reliable weapon by 
starting its many unfathomable modifica- 
tions? I am not bitter, not in the least! I 
am just frightened. In the hands of naval 
pilots and radar observers the F4H is deadly 
and potent. It must remain so. In compari- 
son to other aircraft the reliability of the 
1*4 1 1 is a dream— a pure joy. Could it be so 
simple that its simplicity is the key to its 
potency; could it be that the radar observer 
contributes mightily to its all weather inter- 
cept capability? It is time that we get rid 
of the complicated electronic nightmares! 
Throw out the publicity and advertising 
snares; destroy these snares and their nefar- 
ious schemes. Things like design deficien- 
cies, for instance-trapped fuel— instability- 
faithful inadvertent releases of every imagin- 
able external store when combined with 
electronic and blackbox guaranteed unrelia- 
bility are the facts in this matter. We are 
paying heavily in money and heavily in time 
for our delusion, however well-intentioned. 

In one final word on this issue. I indict 
another culprit, i.c., the penchant and ob- 
session of those who produce volumes and 
volumes of words, rules, supplements, regula- 


Aviation Week welcome* the opinion s 
of its rentier s on the issue* raised in the 

letters to the Etlilor, Aviation Week. 
330 W. 42ntl St.. Hew York 36. (V. V. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will he withheld on request. 


tions. ad infinitum. This is ably illustrated 
in AW of Oct. 2 which describes FAA be- 
ginning a program of simplification (that 
magic word again) for FAA safety rules, viz- 
boiling down 6.000 or 7,000 pages of regula- 
tions into one document containing about 
60 simplified (there it is again) rules. The 
FAA stands not alone with this sickness. 
It is perpetrated and perpetuated in every 
dimension and in its inundation, strangles, 
stifles, destroys men and ideas. It over- 
whelms the honest man. the hard svorker, 
the good "attitude," the loyal military man; 
in addition it creates despair and drives away 
the patriot. It undermines our security; it 
places in the gravest peril our national sur- 

So you see. Mr. Hotz. any one of the two 
above described events merit status as a 
Laurel for 1961. From one in the ranks, 
these words come. There are some key 
people svho should hear these words, not 
spoken emotionally. In addition, I must add 
that I am a taxpayer. I have maintained a 
good 19) years of duty to my country (two 
tours of combat— World War 2 and Korea). 
I have never written to my congressman. 1 
ss'ill fight again, if necessary. I am fighting 
now. In the words of my favorite early 
American, Benjamin Franklin, "There never 
svas a good knife made of bad steel." 

Major 

United States Air Force 

Nike Zeus Funding 

Eleven months ago, I breathed a sign of 
relief because I felt we were shedding the 
dangerous Eisenhower Administration phi- 
losophy that balanced budgets are some kind 
of guarantee of national stability and secur- 
ity. Like millions of other Kennedy sup- 
porters. I expected the new Administration 
to own up to the enormous military threats 
facing this country and move boldly and 
realistically to meet them. 

Now. the Secretary of Defense has dis- 
approved SI 40 million in pre-production 
funds for the Nike Zeus anti-ICBM missile 
(AW Dec. 25, p. 14) which were recom- 
mended by the Army and some DOD of- 
ficials for the Fiscal 1963 defense budget. 
Your article surmises that Mr. McNamara 
took this action to help the Kennedy Ad- 
ministration offer a balanced budget, hoping 
that Congress would later authorize the 
Nike Zeus funds. This, naturally, would 
enable the Administration to claim that 
Congress, not the Executive Branch, is 
spending all those “extra" millions. 

So. here we go again — playing political 
football with a weapon system that is vital 
to our very survival in a thermonuclear war. 
At this time, the Nike Zeus is our only 


solid hope as a defense system to guard our 
prime military liases, industrial centers, 
transportation nerve centers and cities 
against sudden and complete destruction in 
a surprise Soviet attack. We have built our 
strategic forces into a powerful retaliatory 
arm. yet we are taking a chance of losing 
the defense which would enable these forces 
to survive a surprise attack and ultimately 
destroy the Communists' ability to con- 
duct a global thermonuclear war. 

What arc Mr. McNamara and other 
Administration leaders hoping that their 
latest exercise in duplicity will achieve? 
That removing the Nike Zeus funds will 
make it possible for the budget to obtain 
congressional approval? If so, then their 
very hope that Congress will add the monct 
later seems to refute that premise. 

I am convinced that most American.! 
would gladly accept the allocation of 5140 
million, or fifty times that amount, for 
Nike Zeus development. If we don’t pro- 
vide the urgently-needed funds to obtain an 
effective anti-ICBM defense, we may very 
well relinquish our freedom, in fact our 
lives, for the sake of maintaining a neatly- 
balanced national ledger. Let us spend what- 
ever is necessary to build Nike Zeus and to 
develop the even more refined systems which 
will eventually replace it in our missile de- 
fenses. I can only hope that the next three 
years of the Kennedy Administration will 
not sec the Chief Executive and his top 
assistants constantly placing the nation in 
jeopardy in a mere attempt to make its peo- 
ple believe that security is a cheap com- 
modity. 

Name Withheld by Request 

Too Many Cooks 

I read with interest the Nov. 27 article 
on p. 30 regarding Senator Jackson’s state- 
ment resulting from the two-year study 
of the Senate Subcommittee on National 
Policy Machinery. I think that it is indeed 
refreshing to find a report that openly 
recognizes and specifically points to areas 
that are inefficient because of too many 
people. Although there are many jokes 
about “Parkinson’s Law," it is interesting 
that this book presents in considerable, 
though humorous, detail the mechanisms 
by which areas become staffed to the point 
of inefficiency. 

In brief, the parallel between Senator 
Jackson's report and the "theory" presented 
in Parkinson’s Law is most remarkable. 1 
would suggest that not only all government 
agencies but all organizations of any size 
make "Parkinson’s Law" required reading, 
as there is food for serious thought in this 
little book. 

It appears that the management problems 
faced not only by the various bureaus of 
our Federal Departments, but also by our 
private industry, as the organizations be- 
come larger and more complex are indeed 
serious ones and can, if not watched closely, 
result in situations such as Senator Jackson’s 
studies have shown. 

Jack E. Willer 
Reynoldsburg, Ohio 


112 


AVIATION WEEK ond SPACE TECHNOLOGY, Jonuory 8, 



DYNAMICALLY SEALED FITTING FOR 
HIGH PERFORMANCE SYSTEMS 


DYNATUBE* has received wide recognition as a con- 
nector with a seal that cannot be surpassed for handling 
fuel, pneumatic, hydraulic and other stringent applica- 
tions. Pressure and temperature ratings of the Dynatube 
depend on material used and method of attachment. 

A connector with a superior seal, the Dynatube is a 
lighter, shorter and stronger fitting that saves weight, space 
and withstands severe abuse. It is now also available for 
Fluoroflex<-T (Teflon”) flexible hose as well as rigid tube 
applications. 


Temperature cycling over extreme ranges such as 
— 425°F. to 1000°F. or 0°F. to 2000°F. has no effect 
on the Dynatube seal. 

Dynatube handles 5000 psi. helium at 450°F. as a 
matter of routine. 

Dynatube may be the answer to your flexible hose and 
rigid tube sealing problems. Ask your Resistoflex field 
engineer for more information, or write to Resistoflex 
Corporation, Roseland, N. J. for bulletin DY-1. 


t Resistoflex T.M. 
Dupont T.M. 


RESISTOFLEX 


'•Dynatube is a Resistoflex 
Trade Mark. U.S. and 
foreign patents applied lor. 



This Type A4040 floating anchor, base seal, capped nut has 
been selected to go along on the first manned space flights 
aboard the National Aeronautics & Space Administration’s 
Astronaut capsule. Wc can’t illustrate this special application 
as yet, but we can tell you about the unusual performance 
characteristics of this new design. 


Type A4040 


Type A4040 is a self-locking anchor nut with a special 
“0”-ring in the base that provides an hermetic seal to prevent 
loss of air pressure through seepage along the bolt threads. 
The stop nut held captive inside the dome provides .020 inch 
minimum radial floating action to allow quick bolt installation 
in spite of slight misalignment of bolt holes. It is 100 % seal 
tested before shipment. The seal is effective whether the bolt 
is installed or not, and is not destroyed by repeated bolt instal- 
lations. It will withstand vibration and temperature variations 
from -70° F. to 400° F. 



Miniature A2506 


The A4040 is a typical example of ESNA’s willingness tv 
work on the special fastener problems faced by engineers who 
are designing for the space age. 

Let us send you complete details on the wide variety of cap 
seal nuts specifically designed for internal fuel tank fastenings 
to prevent seepage of volatile fuels: two lug (A2502) and its 
miniaturized equivalent A2506; one lug (A2507) and straight 
gang channel strips (G2500). Consider too, the access door 
design opportunities provided by* a football-shaped ring of 
cap seal nuts such as the one illustrated above and which is 
performing outstandingly in the integral fuel tanks of one of 
the nation’s newest jet liners. 

Write . . . Dept. S 54-22 5, Elastic Stop Nut Corporation, 
2330 Vauxhall Road, Union, New Jersey. 



0 ELASTIC STOP NUT 
CORPORATION 
OF AMERICA 



